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FOREWORD 


The revised syllabus in Mathematics was introduced in classes 
VI, VII and VIII in 198 , 1982 and 1983. This year the English 
version is being introduced in class VIII. Teachers from 
secondary schools, colleges, teachers, training colleges, univer- 
sities and some renowned mathematicians helped us to frame 
the syllabus While the syllabus was being framed. there was а 
general feeling among the experts that initiative should be taken 
by the Board to write textbooks on mathematics, Realizing the 
importance of the opinion expressed by the experts, the Board 
decided to take the initiative to write the books, This decision 
of the Board received the approval of the Government of West 
Bengal. As a result of allthis, the Board entrusted the writing of 
the books to experts who are connected with the teaching of 
mathematics at different levels. 25 

The authors have made an attempt to give logical explana- 
tions of different topics of the syllabus ina simple manner. 
They have kept in mind the fact that working out sums should 
be interesting and not be д mechanical process. They have also 
made an attempt to relate the topics to different life situations. 
Аз а result of this, the students, interest in mathematics will 
increase, While writing the book, the mental advancement of 
the students has also been kept in mind. The Board is of tke 
opinion that this book also reflects the basic objectives of the 
syllabus as the books for classes VI and VII do. 

The Board would like to request teachers of mathematics, 
educationists and those interested in education to bring tothe 
notice of the Board of shortcomings of the book and send us 
theit constructive suggestions. 

The free distribution of the Mathematics textbook for class 
VI by the Government of West Bengal is the beginning of an 
admirable endeavour for distribution of textbooks at secondary 
level. This initiative of the Governmentof West Bengal deserves 
praise. Keeping in mind the economicconstraints of the students 
in general, a moderate price has been fixed, as has been done in 


the case of the hook for class VII. 


( iii) 


Finally, on behalf of the Board, I should like to convey our 
gratitudc to all the associations of teachers and to mathemati- 
cians who have helped the Board to frame the syllabus and 
prepare the manuscripts of the books, 


We hope that these textbooks in mathematics, published by 
the Board will create an interest in the subject among the 
students and improve the standard of education in this 
discipline. 


Calcutta Shri Bhabesh Moitra 
2nd January, 1984 President 


West Bengal Board of 
Secondary Education 


SECOND EDITION 


А reprint of the mathematics textbook for class ҮШ 15 
Published. It has been noticed with pleasure that the Series 


from some teachers, After the Publication of the 8 


Calcutta 


Ranju Со al Mukher;, 
12.12.88 Ра Mukherjee 


President 
West Bengal Board of Secondary Education 


(iv) 


Revised Syllabus in Mathematics for Class VIII (vide West 
Bengal Board of Secondary Education Notification No. 
Syll./79/19, dated 23.11.79 & ЅуП. [80/9, dated 12.8.82) 


CLASS VIII— 1984 
Arithmetic 30 Marks 

1. Revision of previous works only through exercise on 
topics introduced in earlier classes. 

: 2. Average ; Applications to simple problems based on 
experience of daily life of the pupil, 

3. Extraction of Square root of fractions and decimals. 
Applications to simple problems. 

4. Applications of Unitary Method to problems relating to 
Time and Distance, and Time and Work. 

(Problems should be direct and properly graded) 

Algebra 40 Marks 

1. Revision of previous works through examples. 

2. Multiplication of Polynomials each with more than two 
terms. Division of Polynomials with a divisor having more 
than one term, 

3. The following formulae and their applications : 

(a+b)? а +-3a2b + 3ab? +b? =a? +b? +3ab(a +b), (a — b)? 
= a? — 3a7b+ 3ab? – b? = a3 рз- 3ab(a — b), (a+ b)(a? — ab 
4 b?) — a? +3, (a — b)(a? --ab-- 52) =a? — ЪЗ, 

Physical representation of first two of the above formulae 
using blocks. 

4. Factorisation using the above formulae, 

5. Factorisation of a quadratic expression by breaking the 
middle term. 

6. H.C.F. and L.C.M. of simple expressions by factoriaation 
and by division. 

227. Fractions, and the four basic operations on them. 

8. Solution of general linear equations involving one 

iable. 
аа 30 Marks 

The aim of teaching Geometry at this stage is to make the 
pupils familiar with logical deductive reasoning. Any form of 
logical reasoning is allowed. The following properties obtained 
through activities in previous classes should be taken as axioms. 


(v) 


(i) When a straight line cuts two other straight lines those 
other two straight lines are parallel, if a pair of corresponding 
angles are equal. (ii) Two intersecting, straight lines cannot both 
be parallel to a third straight line. (iii) If the two sides and 
their included angle in a triangle are respectively equal to the 
two sides and their included angle in another triangle. the two 
triangles “аге congruent, іу) If the two angles and the side 


common to them in one triangle are respectively equal to the 


two angles and the side common to them in another triangle the 
two triangles are congruent, 


1. To establish the following propositions : 


(a) If a line segment stands оп 
of the two angles so formed.is е 
the sum of two adjacent an 
exterior arms of the angles a 
two straight lines intersect, 
equal. (d) When a straight li 
those other two straight lines 
alternate angles аге equal, or, 


(ii) a pair of interior angles on 
the same side of the cutting li 


angles. (e) If a straight line 
(1) the Corresponding angles 


ced, the exterior angle so formed is 
nterior opposite angles. (h) The sum 
a polygon of n sides is equal to 2(n - 2) 
al, the angles 
Congruence 

oftwo triangles—SSS, 

triangles. (1) If two sides of а triangle are unequal, the angle 
. opposite to the greater side is greate 

the less, and conversely 

together greater than the third side. 

that can be drawn toa given straight line from a given point 

outside it, the Perpendicular is the shortest. 

2. Constructions with proof: 

(i) To draw а Straig 
to agiven straight line. 
number of equal Segments, 
"EE S Problems based on the above Propositions, and 


а triangle аге 
(n) Ofall line segments 


ht line through a given point parallel 
(1) To divide а line Segment into a 


(уі) 


“вх 
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ARITHMETIC 


£» 


"Chapter 1 


Revision Exercises on Previous Lessons 
Exercise 1(а) 


Express in vulgar fractions of lowest form : 
425, 1.025, 00512, 10:124, 00625, 3125, 36 , 122. 


125 


Arrange іп descending order of magnitude : 
(a) Г а ы 0011, 0101, “00098. 
(b) m 9,2. "51,299: 
Ae 01. 0018. 21 

S T : Q1 2 5 0001 
Express i in vulgar fractions of lowest form : 
(а) -081, 481, -0081, 2-0081, 22181. 
(b) -00729, 3- -1076, -142857, 0571428, 14-0131. 
Simplify and give the answer in vulgar fraction of lowest form : 
(а) 10: 628 — 3-7230 — 2:238. 

3208 . 714285, 0307 . 

362” 3742” 345 
(а) If 1 metre=3-281 ft., express 5:37 ft. in metres, (find the value 
correct upto two places of decimals.) 
If 1km.=-6214 mile, express 15:05 miles in kilometres. 
(Give the answer correct upto опе of decimal.) 


(с) If 1 gallon=4-536 litres, express 10> titres і in gallons correct. 


(b 


л 


upto two places of decimals. 
If a petrol dealer wants 10 give nearest gallon for 107 litres 


much would he give ? In that case find correct 


of petrol, how 
І places of a gallon how much more or less he 


upto two decimal 
would give. 


Exercise 1(Ь) 


1. Fill up the blanks : 
(а) A factor of a fraction = a factor of the numerator 


Ce of the denominator 


(b) А common factor of some fractions 
a common...... of the numerators 
= a common multiple of the denominators 
Н.С.Е. of the numerators 
— of the denominators 
а of the numerator 
a factor of the denominator 


Em V of the numerators 
.M. ome fractions = == 
() L.C.M. of s OMS Не denominators 


(c) H.C.F. of some fractions = 


(d) A multiple of a fraction = 


(0 Н.С.Е. of two fractions x their L.C.M. 
_ product of two numerators 


шге of two denominators 


2. Find two smallest common multiples of the following fractions : 
3 


9 
@ 3710 
1 


OET 
3» аг М: 


(а) I iE (b) 12 TP O2, 3 


(Ф 4:3, 1-29, 215 (с) 15, 12:5, 625, 005 


2 


4. Find HCF.: 
(a) s L 
$44 гог 198; 3.8. 
б 9216-1 2073 32 
@ 28,25, 20 (c) 24, 6, 96 


1 


Exercise 1(c) 


1. (а) Whatis the Square of square root of 5 ? 

(b) What are the Square roots of square roots of the following 
numbers ? 
1, 81, 2401, 10556001. 

(с) What will be the number of digits in.the Square root of a 
number of 8 digits ? қ 

(d) By what smallest whole number should 98 be multiplied to 
make the product a perfect square ? 

(c) Ву what smallest whole number should 192 be divided to 
make the quotient a perfect Square ? 


2. Find square root : 
(а) 9216, 99225, 10201, 651249, 53824 
(b) 1002001, 1192464, 375769, 105625, 57214096. 


3. Find number of digits in the Square roots of the following 
numbers without actually finding square roots. What is or are Possible 
digits in the unit's place of these Square roots 7 

15129, 1000014129, 4967284 

4. What smallest whole number should be Subtracted from 

14669 to make the difference а perfect Square ? 


5. Find greatest and smallest numbers of 5 digits which are 
perfect squares. 


6. Each person of a group contributed twice as many 25 paise as 
the number of persons in the group and the total contribution was 


Rs.84-50. How many persons were in the group ? 
7. The games-master of a school arranged 876 students in a solid 


square in the play ground. What was the maximum number of rows in 
which the students were arranged and how many students were left out 


-in that case ? 


8. What is the minimum number of soldiers who should Join 
9778 soldiers so that the total number of soldiers may be arranged in a 


square ? 
9. 4726 soldiers were divided in two groups. In arranging the 


solid soldiers of each group in a solid square it was found that there 
were some excess soldiers in the second group. Number of rows in the 


25 


first group was 32. What was the number of rows іп the second 
group ? What was the minimum number of soldiers in excess in that 


group ? 


10. Product of two numbers is 2500. One number is 4 times the 
other. What are the numbers ? 


Exercise 1 (d) 


1. Іп a sprint competition Sumana ran 100 metres іп 20 
seconds; in the same time Sutapa ran 95 metres and Sutanuka ran 92 
metres, What time would Sutapa take to run 100 metres at the same 
speed ? What time would Sutanuka take to run 100 metres ? At the 
same rate what will be the speeds of Sumana, Sutapa and Sutanuka in 
kilometres per hour ? 

2. Rahul travels a distance of 1 5 km іп 25 minutes. If he 


travels half the distance at double speed, what time will he take to 
travel the total distance ? 

3. Kamalesh walks at a speed of 5 km/hr. By cycle his speed is 
15 km/hr. What time will he save if he travels a distance of 14 km by 
bicycle instead of walking ? 

4. Nurul covers 20 metres in 60 steps. He takes 5 seconds for 6 
steps. What will be his speed in kilometre per hour at the same rate 7 

5. Satish walks 25 metres in 70 seconds. Suresh walks 17 
metres in 45 seconds. What is the difference in their speeds ? 

6. What time will a train, 80 metres long, running at a speed of 
50 km/hr. take to cross a post ? What time will the train take to cross 
a platform, 200 metres long ? 

7. Sound travels 342 m/second. What is the speed of sound in 
kilometres per hour (in nearest kilometre) ? 

8. Anil and Pradip walk at speeds of 12 km/hr. and 5 miles/hr. 
respectively. In a walking competition of 2 km Anil takes rest for 5 
minutes on the way and Pradip does not take any rest. Will they reach 
the destination at the same time or one after another ? If one reaches 
after another, who will finish first ? How much earlier will he reach ? 
(1 mile 2 1:6 km) 


Exercise 1 (e) 


5 9 т 1 
1. What is the interest of Rs.880 in 3 4 Years at the rate of 


61% рег аппит 2? 


2. What will be the amount for Rs.1240 in 7 + years ‘at the rate 


of 71% рег аппит ? 


2 
3. If Rs. 525 amounts to Rs. 682`50 in 5 years, what is the rate 
percent of interest per year ? A 


4. At what rate percent of interest per year will a principal be 
doubled in 6 years ? 

5. Іп how many years will a principal be doubled at the rate of 
4% interest per annum ? 

6. Rs. 4000 was deposited with a bank at 4% interest per 
annum. In what time will the interest be Rs.400 ? 

7. Binod Babu built a house by taking a loan of Rs.12000 from 
a bank at 6% interest per annum. He took 2 months to build the house. 
He then let the house at Rs.180 per month. After what time of letting 
the house will he be able to repay the bank-loan along with interest 
accumulating the rent of the house ? 

8. What will be the interest on Rs.3375 for 4 years at 6% 
interest per annum ? 

9. What principal will amount to Rs. 1417 in 5 years at 690 
interest per annum ? 


210. What principal will amount to Rs.899-50 in 6 years at 4 3 % 


interest per annum 2? 
11. A bank pays an interest of Rs.130 on Rs.3250 for every 6 
months. What is the rate of interest per annum ? 


Exercise 1 (f) 


1. Тата! has a plot of land of length 5 m and breadth 4 m. 
Sunil has a square plot of land of length 4 m. What are the differences 
of the perimetres and also of the areas of their plots ? 

2. The inside of a room is 6 m long, 5 т 50 cm broad and 3 
m 25 cm high. What is the area of the four inner walls of the room ? 


What will be the cost of painting these walls at Rs.2°25 per square 


metre ? j Же 
3. The length, breadth and height of the interior of a room аге 


5-1 т, 3-2 m and З m respectively. In that room there are one door of 
length 2-4 m and breadth. 9 m and two windows cach of length 2 m 

d breadth 1-1 m. What will be the cost of whitewashing the inner 
alls of the room at the rate of 60 paise per square metre ? 


5 


4. The length of the floor of a room is twice its breadth. Total 
cost of cementing that floor at the rate of Бв.10:25 per sq. т 18 
Rs.1312. Find the length and breadth of the room. 

5. Lengths of two squares are 6 m and 8 m respectively. Find 
the length and perimeter of a square whose area is equal to the sum of 
the areas of the above two squares. 

6. Around the inside of a ficld of length 50 m and breadth 42 т 
there is a path of width З т. What is the area of the path ? What will 
be the total cost of making that path at Rs.1-50 per Square metre? 

7. Along the middle of a square garden of length 20 m there are 
two paths of widths 1 jm and 25m, What is the area of paths ? What 
is the area of the garden excluding the area of paths ? 

8. Length, breadth 
and height of the outer side 


of a box are 2 m, 1 +m and ATTE, 


1 m respectively. Find the 
area of its six faces. What 
will be the cost of painting 
six outer faces of the box at 
Rs. 4-50 per square metre ? 


Chapter 2 


Ауегаре 


The word ‘average’ originated from the Latin word 
'avaragium'. This implies giving something from one to 
another so as to bring both. to the same level. By this. word 
we generally convey the idea of the value in the middle. 


You have got some general idea about average in class 
IV. You have been seen there that to compare two or more 
different magnitudes of same kind, we add the magnitudes 
and divide the sum by the total number of quantities to get 
the average value or the mid value. Afterwards we compare 
weightage of different values with this. 


For example, let the marks obtained in mathematics 
examination by three friends. Ram, Shyam and Jadü be 75, 
78 and 84 respectively. Let us suppose that we will have to 
compare their performances. 


Had there been two candidates we could have compared 
by ordinary subtraction and we could say that Ram had 
obtained 3 marks less than Shyam. Since they are three in 
number it is inconvenient to compare their performances by 
ordinary subtraction. Hence we need a yardstick with 
respect to which the marks of all three of them may be 
compared. Generally, we take the average of the given 
magnitudes as that yard stick. you know that the average 
value is calculated by the following formula : 


7 


Average value 
_ sum of the magnitudes of the given quantities 
Ч total number of the given quantities 
Accordingly, the average of the marks obtained by three 
of them will be given by ; 
Average marks SEE SERS 79 


Now comparing their individual marks with this average 
marks we find that Ram has obtained 4 marks less. Shyam 
has obtained 1 mark less and Jadu has obtained 5 marks 
more. 


The idea of average is used in different activities of real 
life. For example, average yields per acre, average income, 
average annual increase of population, etc. In practical work 
also the idea of average helps in different manner. For 
instance when a tailor prepares different sizes of readymade 
garments, Пе considers the average height of children of 
different age groups. We can give many such examples. Try 
to find some such examples. 


Algebraic formula for finding average value: 


In class VII you have learnt how to express unknown 
and indefinite numbers by algebraic symbols and how to 
express different arithmetical processes in the form of a 
formula by using algebraic symbols. Now let us see how 
the formula for finding average may be expressed 
algebraically. Let us suppose that the magnitudes of some 
quantities of the same kind are as follows : 


Magnitude of the 1st quantity is а) 


” CET. 2nd A n а 
эх 31а. »- Ww. d$ 
» (n-Dth 5 any 
» ” nth » " ап 
Total number of quantitiesisn . Sum of the 
: magnitudes of the 


quantities : 


You know that ај +a) +аз +- + aņ-] án 
average value LN 


_ sum of the magnitudes of the quantities 
total number of the quantities 


Hence, taking average value as A, the formula obtained 
from the above discussion will be as follows : 


ГҮ" ај+аз+аз+---- ap. т+ар 
п 


Let us now see how this formula сап be used in actual 
problem. 

Ages of Mina and her two friends are as follows. 
Find their average age. 

Mina . Kamala Sulekha 

14 yrs 6 months 14 yrs 11 months 15 yrs 7 months 

Here number of quantities п = Зап the magnitudes 

are :. А 


aj = Муз 6months 
ар = 14угѕ 11 months 
аз = 15yrs 7 months 


‘Hence required average 
a, tagtaz 


14 yrs 6 mths+14 yrs 11 mths +15 yrs 7 mths 
fe : 3 


P —- 15 yrs. ` 
3 
Hence their average age is 15 years. 
Some corollaries : 
you know : average value 


sum of the magnitudes of the quantities 
total number of the quantities 


= 


We get two more relations from this : 


(1) Sum of the magnitudes of the quantities 


= average value x total number of the 
quantities ) 
(2) Total number of the quantities 


_Sum of the magnitudes of the quantities 


> average value 


Ex. 1. The yields of 7 coconut trees in your garden 
аге 62, 75, 68, 70, 83 74, and 65 coconuts respectively. 
What is the average yield of coconut pertree 2,22; 

The question is to find out the number of coconuts per 
tree if the total yield remains same and assuming that each 
tree yields same number of coconuts. 

Now, total number of trees — 7 and total number of 
coconuts = 62+75+68+70+83+74+65=497. 

1 : 497 

Hence required average uU 

[N.B. It should be remembered that average value is a 
probable value which may not tally with any actual value. In 

the above ехашрїе average value is 71, but actually there is 
no tree yielding 71 coconuts.] 

Ех.2. Ina cricket match average run of 11 players of 
your school team is 14. What is the total run of your school 
team ? 

10 


You know : sum of the magnitudes of the quantities 
= average value x number of the quantities 
Here, average гип = 14 and number of the players = 11. 
г. required total run = 14 x 11 = 154. 


. total run of your school team is 154. 


Ex. 3. Total weekly emoluments of the workers of a 
factory is Rs. 1416. Average weekly emolument of each 
worker is Rs. 118..How many workers are there in the 
factory ? 


You know : number of the quantities 


. Sum of the magnitudes of the quantities 


, average value 


Here, average emolument = Rs. 118 and total. 
emoluments — Rs. 1416. 


1416 
Tie = 12. 


Hence there are 12 workers in the factory. 


2. required number of workers = 


Fig No.1. Fig Nace: 


Fig lisa frame like an abacus having 7 vertical iron rods. 
The rods contain 9, 12, 15, 5, 14, 16 and 13 movable balls 
respectively. The average of the number of balls will be 


эзл215:5131613-.. ы. 12. See that in the figure 
there are 12 balls in rod no. 2. Now a thread is tied 
horizontally from the first to the seventh rod just above the 
last. Бай of rod no. 2. It is found that the number of balls in 
some of the rods is less than the average and in some other 
rods the number.is more than the average. For example, 
there are 3 and 7 balls less in rod nos. 1 and 4 respectively, 
whereas there are 3, 2,4, and 1 balls more in rod nos. 3.5 
6 and 7 respectively. : 

That is in 2 rods there аге altogether 3+7 = 10 balls less 
and in other 4 rods there are altogether 3+2+4+1 = 10 balls 

Te. 
тее the excess balls are removed from the rods containing 
them and placed according to requirement in the rods which 
have less balls, the number of balls in each rod will be the 
same as the average value (see Fig. 2). From this we may 
conclude that the shortage from the average value is equal to 
the excess over the average value. . 


? 


Ex. 4 Average weight of 4 boys is 42 kg. The weights 
of the first, second and third boys are 2 kg less, 5 kg more 
апа 1 kg less than the average weight respectively. What is 
the weight of the fourth boy ? 

The weights of the first and third boys fall short of 


average weight Бу (2+1) kg = 3 kg. Weight of the second 
boy exceeds the average weight by 5 kg. 


You know that total shortage from the average weight 
will be equal to the total excess. ` 


Hence the weight of the fourth boy will be (5-3) kg = 


2 kg less than the average weight. Thus the weight of the 
fourth boy will be (42-2) kg = 40 kg. 


Exercise 2 


1. Ina school there are 72, 64 and 53 students in classes У, VI 
and VII respectively. What is the average number of students in those 
three classes ? » 

2. Your school cricket team consists of 11 players. Your team 
has scored 176 runs in the first innings. What is the average run of the 
players ? 

3. Yield of paddy per bigha from 5 bigha land of Mahim was 
4-25 quintals, 5 quintals, 5-25 quintals, 4-75 quintals and 4-50 quintals 
respectively. What is the average yield of paddy per bigha ? 

4. Six almirahs out of seven of Raghunath Das library contain 
135, 180, 122, 167, 155 and 132 books respectively. The average 
number of books per almirah of the seven almirahs is 148. How many 
books are there in the seventh almirah ? 

5. А weaver's factory produces on average 15 pieces of cloth per 
day from Monday to Saturday of a week. What is total produce during 
those days ? 

6. Ina school there are 90, 87, 82, 64, 52 students in classes V, 
VI, VII, IX, X respectively. If the average number of students in the 
six classes of the school be 77, what is the number of students in class 
уш? 

7. There are 1988 books іп 14 book cases of your school 
library. Some new books are brought. If the new books are arranged in 
those book cases the average number of books per case will be 156. 
How many new books are purchased ? 

8. Ina family the average age of father and mother is 35 years. 
But the average age of father, mother and their only son is 27 years. 
What is the age of the son ? 

9. Ina cricket match the average run of the first three players of 
а team is 50 and the total run of 11 players is 342. What is the average 
run of the remaining 8 players of the team ? 

10. There аге 25 students in a class. Average age of first 10 
students is 14-4 years and that of last 8 is 14-8 years. What should be 
the average age of 7 students in the middle so that the average age of all 
students of the class will be 14-5 years ? ` 

11. There were 984 coconuts in 12 trees of a coconut garden. 
What will be the average number of coconuts per tree after taking down 
26 coconuts in average from 5 trees and 38 coconuts іп average from 7 

7 
“аа In a week the average rainfall per day was “25 cm. There was 
о rainfall on Sunday. Rainfall on Monday, Tuesday, Wednesday, 
5 riday was “4 ст, “02 cm, “45 ст, “28 ст and -58 ст 


and Fi Б 
а аа What was the rainfall on Saturday ? 
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13. Average height of 30 students of class УШ of a school is 147 
cm. Average height of 14 students is 145 cm and that of another 6 is 
152 cm. What is the average height of the rest 10 students of the 

? 
E 52000 saplings were planted in 325 rows of a plot of land in 
a tea garden. After one month it was Observed that 3575 saplings werc 
dead. What is the present average of sapling in the above IOWS ? 

15. Average mid-day temperature of a week starting from Monday 
was 73-99, Average mid-day temperature of the first three days was 
73:69 and that of last three days was 73-70. What was the mid-day 
temperature on Wednesday ? й › х | 

16. Average of three numbers is 77. First number is twice the 
second and the second number is twice the third. Find the three 
numbers. 

17. Population of a village was 12500 in 1961. In 1981 the 
population increased to 13460. What was the average increase of 
population per year ? А 

18. Average age of 15 boys of a class in a school is 10 years. 
What will be the average age of the boys if 3 new boys of ‘ages 14 
years, 15 years and 19 years join that class ? 

19. Last year a cultivator БО! in an average 3-8 quintals paddy per 
bigha from his 15 bighas land. This year he planted high yielding 
paddy in 6 bigha land and got in average 5-5 quintals paddy per bigha. 

He got a total of 40-5 quintals paddy from the rest of the land. Was the 
average yield of this year тоге or less than that of the last year and by 
how much ? 


20. 100, 120, 130, 125 and 150 machine 


production of the factory at the above rate ? 


Average income of А and B is Rs. 505, that of В and C is 


Rs. 535 and of A and C is Rs. 520, What are the actual incomes of A, 
Band C? 


22. Monthly rainfall from June to September of a certain year 
was 12:5 cm, 27-04 cm. 20-05 cm 


and 6-29 cm г i 
pe шу rainfall during those four ыкі? Хэрэгт маан 
< ‘Average авс of Ram, Hari and Manju is 16 5; аре а 
of Hari, Manju and Namita is 12 years. If tie age of mus is pore 
what is the аве об Namita ? ? à 
24. Average run of а batsm 
100 runs in the eleve 
eleventh innings ? 


an is increas 


ay ed by 5 is scori 
nth innings. What was h it mas scoring 


is average run after the 
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25. Each of A and B got 8 wickets for 28 runs. Afterwards A go 
one wicket for 35 runs and B got 4 wickets for 56 runs, Whose average 
of getting wicket was better ? 

26. А train goes from Calcutta to Madhupur at an average speed 
of 45 km per hour and comes back at an average spced of 36 km per 
hour. What is average spced of the train for both journeys. 


Weighted Average : 

What was discussed about average so far, each quantity 
had different values. But there may be cases where we have 
more than one quantity having same value and different 
quantities having different values. In these cases the average 
value will depend on weightage of the value and the number 
of quantities. Let us consider the following example. 


You have purchased for your village library 14 books at 
Rs. 5 each, 22 books at Rs. 4 each and 64 books at Rs. 3 
each. What is the average cost price of each book ? 

From the prices of books it may appear that average cost 
price will be Rs. (54443) + 3 = Rs. 4. But actually average 
cost price will not be this. 

Since the number of books having cost price of Rs. 3 is 
much more, average cost price will be nearer to Rs. 3 
instead of being Rs. 4. А 

Let us see how it is so: 

Cost price of 14 books at Rs. 5 each = Rs.(5x14) = Rs. 70 
Cost price of 22 books at Rs. 4 each = Rs.(4x22) = Rs. 88 


Cost price of 64 books at Rs. 3 each = Rs.(3x64) = Rs.192 


Total number of books = 100 Total cost price = Rs.350 


" 350 : 
Hence average cost price of each book =Rs. Too Rs. 350 


Thus, іп this case, we find that the average value depends, 
not only on the values of the quantities but also on the 
number of quantities of each value. The number of 
quantities of a particular value is called its weight. Hence we 
may say that average value depends on the weight of each 
value. In these cases the average is called weighted 


average. 
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Algebraic Formula : 

Like ordinary average, weighted average can also be 
expressed by algebraic formula. Following is a table of 
values and number of quantities having those values. It is 
required to find out the average value. 


Value а а аз 84 ss Àn-1 ап 
Weight Хі Х Х 5462 Хы) Ха 


From the above table we get 


Total value of x, quantities is аху 


» » X2 > » а2Х2 
» X3 > » 43X3 

Хп-1 an-1Xn-1 
Xn anXn 


Total number of quantities Total value 
= (Хү + Хә +:-+Хд) 1 = (ауху+азхә+-: арх) 
Hence taking А as average value. 
84Xj*25X2à3X34-- арха 
ШИШЕ ур FR 
Let us now see how this algebraic formula сап Бе used 
in actual problem. 


Following is the particulars of height of 40 boys of class 
VIII in a school. Find the average height of the boys in that 


class. 
Particulars : 
No. of boys = 7, height of each = 1 т 43 cm = 143m 
No. of boys = 11, height of each = 1 m 45 ст = 1:45 m 
No. of boys = 16, height of each = 1 m 47 cm = 147 m 
No. of boys = 4, height of ёасһ = 1 m 48 cm = 1:48 m 
No. of boys = 2, height of each = 1 т 50cm = 1:50 m 


Above particulars may be expressed in algebraic formula 
in the following manner. 
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No. of boys хі = 7, height of each a, = 143m 
No. of boys х» =11, height of each аҙ = 145 т. 
No. of boys хз = 16, height of each a; = 1:47 т 
No. of boys x4 = 4, height of each a4 = 148m 
No. of boys x; = 2, height of each а; = 1°50m 


Hence, total height of 7 boys of 1°43 mis 
= ауху= (1°43x7)m = 1001 m 
Total height of 11 boys of 1°45 mis 
= ах = (145x1l)m = 15:95 m 
total height of 16 boys of 1:47 m is 
= азхз = (147х16)т = 23:52 m 
total height of 4 boys of 1°48 m is 
= àa4X4-(l48x4)m = 5:92 m 
Total height of 2 boys оЁ 150 m is 
= ах = (1'50x2)m = 3:00 т 

Xj X2 X4 TX4t*X5 = 40 and : 
аіхутазхутазхзтадхата5х5 = 5840 т 

Required average height 


аіхутазхутазхзтадхатазх5 
ХБОХ ЗН 0006 


E - 146 m. 

Ex. 1. A businessman bought 15 kg of rice at Rs. 4 
2:90 per Ке, 12 kg of rice at Rs. 3710 per kg and 7 kg of rice 
at Rs. 3748 kg What is the average cost price per kg ? 


Total price of 15 Kg at Rs. 290 is Rs. (290 х 15) = Rs. 4350 
Total price of 12 Kg at Rs. 3710 is Rs. (3°10 х 12)=Rs. 3720 
cof 7KgatRs. 348 is Rs. (548 x 7)=Rs. 2436 
= Rs. 10506 


Total pric 
Total price of 34 Kg ; 
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. . Rs.105'06 
Average cost price — —34—- Rs. 309 


Exercise 3 


1. In a mango garden there are 520 mangoes in each of 7 trees, 
484 in each of 11 trees and 566 in each of 6 trees. What is the average 
yield of mango per tree ? 

2. Each student of classes V, VI, and VII of a School contributed 
Rs. 120, Rs. 1°30 and Rs. 1°58 respectively for flood relief, Find 
average contribution of the students of those three classes if the number 
of students in classes V, VI and VII are 71, 68 and 65 respectively. 

3. Your school was open for 23 days on a certain month. 
Presence of boys in your class was as follows : 43 boys for each of 4 
days, 47 for each of 6 days, 51 for each of 12 days and 38 for 1 day. 
What was the average of the number of boys present per day ? 

4. 90, 48 and 30 books. were purchased for Friend's Library at 
prices Rs. 5:80, Rs. 7°00 and Rs. 12:00 per book respectively. What 
was the average price of each book ? 

5. Ina certain month the average rainfall for the first 7 days was 
1770 cm, for the next 15 days it was 1'30 cm and for the last 8 days it 
was 0765 cm.What was the average rainfall per day during that month ? 

6. A train started from Howrah and reached Burdwan after 
wavelling for the first 10 minutes at an average speed of 400 m per 
minute, next 1 hr. 20 minutes at an average speed of 1 km per minute 
and last 50 minutes at an average speed of 630 m per minute. What 
was the average speed of the train per minute for the whole ; journey ? 

7. A cultivator got 333 qunital of paddy per bighas from his 17 
bigha land. If the average yield for 8 bighas of his land was 2/97 
quintal per bighas and for 7 bighas it was 3°35 quintal per bighas, what 
was the total yield for the rest of the land ? 
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8. Marks in mathematics obtained by the boys of class УШ of 
Haranath Nirodasundari Ghosh Vidyamandir are given in the following 
table. Find the average marks obtained by each boy. ' 


No: of boys 


Marks obtained 
by each 


9. Temperatures of different days in a week are given in the 
following table. Find the average temperature per day. ч 


MESZ Monday and Wednesday to | Зашгаа Mn ны 
Tuesda кесте. 


гене регашге | жс | | звс | 1°C | ore І 


10. The population of a village increased at the rate of 105 for the 
first two years, at the rate of 100 for the next 9 years and at the rate of 
110 for the last 9 years. What was the average increase of population 
of the village per year ? 


11. Following is the details of runs of the players of two cricket 
teams. Average runs which team was more and by how much ? 


No. of players 


No. of players |. IN! 


: Team 'А' 


12. Salary of a man was Rs.530 for the first year, for the next 4 
years it was at the rate of Rs.550 per year and for the last 5 years it was 
Rs.600 per year. What is the average per year increase of his salary ? 


13. Marks obtained by 40 students of class VIII of a school in 
Mathematics and English are as follows. In which subject is the 
average mark higher and by how much ? 


No. of students 


matics Marks obtained by eaach 


| No. of students 
Marks obtained by each 


14. Heights of 15 boys of class VIII of a School are as follows. 


What is the average height of the boys? 


ею; Т» | З | 
Height of each 


15. Following is the particulars of age of 25 students of class VIII 
of a school. What is their average age ? ў 


No. of students 


Age of each 


1572 yrs 


16. Following is the rate of incentives given to each worker per ton 
for daily production over 88 tons in a factory : 


Incentive 


95-less than 100 tons and moic 
100 tons than that 
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88-less than 
95 tons 


Average daily production for three months аге as follows : 


| 9m | же | оза | 


(i) What is the average daily incentive in each month ? 
(ii) What-will be the average incentive per worker for the 
above three months ? си , 
[Take 1 month = 30 days. Incentive is excess payment 
for extra work.] | 


uwm i ш, W.B. мвалав 
Dato ЕЯ 105. 
ёгса. Но... 00/47 
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~ Chapter 3 


Square root of vulgar fraction and decimal 
fractions. i 


In classes VI and УП you have learnt how to find square 
roots of whole numbers. 


In class VI you have seen in arithmetic : 
square of 2=22=2x2=4, hence V4 =2 


square of 5 -52-5х 5 = 25, hence 425- 5; 
Again, in class VII you have seen in algebra : 


square of x = x^ 2 x X x, hence ¥x2 = x 


| square of p - p2- px р, hence Үр2-р 


Now, let us see the squares and square roots o 


TE 
and decimal fractions. vulgar 


In case of vulgar fractions : 
1 TET ]1 
square of x= (poi 2-2 һепсе 2-7 
2 [25 2.2 4 
square of (5 =3%3=9 hence [553 
j square of 2- (FP =т=т sence 2-3 


In case ot decimal fractions : ЭМЭГ" 

square of `1 =(1)2="Lx-1= 01, hence У%1-:1 
square of 5 = (52 =A x 5 = 25, hence Y 25 = 5 
square of 1°2 = (1'2)2= 12 x 12 = 1744, hence 


а. =12 


From the above discussion you get some idea about the 
square root of vulgar and decimal fractions. Now let us see 
how to find square roots of the above fractions. 


22, 


Square root of vulgar fraction : 

In class VI you have found square roots of small whole 
numbers by factorising them. It is easier to find the square 
root of a whoie number by factorising it,since the number of 
its factors is limited and definite. But in class VII you have 
learnt that a fraction can have innumerable factors. Henceit 

_is not easy to find square root of a vulgur fraction by 
factorising it. It is also not possible to find square root ofa 
vulgar fraction by the method of division, Let us try to find 
a meth for finding square root of vulgar fraction. . 


In geometry and sums on area in class VII you have seen 
that a2 means area of a square on side 7 

of length a (see the adjoining figure). - 
Here if we find square root of a^ we 
will get a. Thus we find that the square 
root of area of a square is the length of 
its side. | 


In the adjoining figure a square is drawn оп а side of 5 
ст. This square has been СУР ЭД | 
divided into 25 squares by К 22282 
drawing 4 horizontal and 4 
vertical lines at a distance of 1 
cm from each other. Area of 
each small square 15 1 sq. cm 
and the area of the whole square 
is 25 sq. cm. . 


here аге 9 small squares ifthe shaded 


Now see that t : І sq 5 ^ 
rea of this portion is 9 sq. cm and this 


portion. Hence à 
portion is 3s of the original square. 

Now what shall we get if we find square root of 557 

: 9 
We shall get the length of a side of the square of area 75° 
From the above figure we find that the length of a side of 
28 : - 
the square 7-15 59 a side of the original square. 
23 


VIIL—3 


Thus we may say 5-5. 


How сап ме get this result ? 
You know that square root of 9 is 3 and square root of 25 


is 5. 
‚ J9 N9 3х3. 3 
Thus we may write po 
у, 25 125 45% 5 


Hence we get the following rule for finding square root of 
а vulgar fraction : 
square root of vulgar fraction 


NE 
=N Denominator 
4A Numerator 
{Denominator 


Square root of numerator 
Square root of denominator 


: 81 
Ех. 1. Find the square root of Бүл 


Square root тім Br TDI ^M BH 


| 9 
г. required square root = тү 


Р 196 
Ex: 2. Find the square root 0Ё-5675 


Square root of 15 D 196и 
5625 5625. 715605 775 
Бог 196 |14 56 25 [75 
1 | 49 
24 |-96 145| 725 
96 L725 
г. required square root = 


Юю 
A 


Ехатріе 4 


1.Find square roots of the following fractions : 


(v 225 169 ezan RAL. 496 
@ 256 (9-25 (HD ggg (i) 1 “729 


i 539 |. (433: 1021.5. 134567 
() 1525 09976 66 (99979216 (УШ) 50625 
Pu 16384 7:172355:-/1 11385". 22:25:66) 
ба) 1316 (91 5041 09) 15 576 (д 82 160 
- 628... 4225 835. 6889. 
(ай) 10920 (xiv) толад (ХУ) 14 враг (571) 11025 
2907025 1821 2211169 


(wi) 3171961 


9 
(хх) 25840 16 


2 
. 2. Which fraction m iltiplied by itself will give the product 4282 


3. Атса of the squar: ГА! назна of the arca of the square 'B'. What 


(xviii) 163 30625 (xix) 29811600 


fraction of the side of 'E is the side of ‘A’? 


4. Find the fraction зу which 25 should be multiplied so that the 


squarc root of the produ t is 1. 
Я „2 49 
5, 5. Find the smalle . whole number by which 27 should be 
multiplied so that the product is a fraction which іза perfect square. 
121 дай 
6. Ву which number should the square root of 144 be multiplied so 


that the product is1? E 

7. AB = 12 units; AC - 71 of AB. 

How many times will the square drawn on АС be square drawn on 
AB ? Show this by drawing a figure. 

are root of decimal fraction : 

hzc beginning of this chapter you have seen that square 
of 1 = (1)? = 1x1 «05, hence ү :01 = “1 and square 
01125 (1°2)2 = 12х12 = 1°44, hence У 1°44 = 12. 


Do you get any idea about the method of finding square 
root of decimal fraction from the above discussion ? 
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Let us suppose that it is Tequired to find square roots of 
701, 781, 121 and ‘0009. 

You know how to express a decimal fraction as a vulgar 
fraction. You have also learnt in this chapter how to find 
Square root of a vulgar fraction. Hence you may fine he 
Squere roots of the above decimal fractions after expressing 
them as vulgar fractions and then express the result as 
decimal fractions. Thus 


square root of '01 = -01 = Al те З 4! 
8181-3413) -4/31. N81 9 

square root о; = 81-2 100 1100 10^ 9 

square root of l'21 2 1721] = y 1005 Er] 


square root of ‘0009 =V 0009 -4|..9 49 3 


10000 "10000 100 
-03 


Ex. 1. Find square roots of 70064 and “0196 
оов = Vo0e = Га (81 
Square root of 0064 0064 = \&- 
8 -08 


1007 
Square root of 0196 = У'0196 = m= У196 


10000 


Ех, 2. Еіпа square roots of 2°25, 13:69 and 1°4641 
Square root of 2252) 2:25 2.4 / 25. 725. 15 2155 
ца 26 


Square root of 13:69 = Y 13:69 = М 1369 У1369 
з 100 4100 


37 


7107 27 е 
Square гоо! of 14641 = Ү14641 = 4] 14641 _ 14641 — 121 
10000” тоду ^ 100 


= 121 


This method of finding square root is inconvenient and 
more time consuming if the number is quite large. Hence 
finding square root of decimal fraction by method of 
division is more convinient . . 


Square root of decimal fraction by method of 
division : 


In class VII you have found square roots of whole 
numbers which are perfect squares by the method of 
division. Here we have to find square roots of decimal 
fractions which are perfect squares by the method of 
division. If the square root of a decimal fraction is a 
terminating decimal fraction then it is called a perfect square 


decimal fraction. 


Note the following examples : 


(12 -71х ‘1 = 01, hence 4701 =1 
(32 = З х`3 = 09, hence V 09 = 3 

(9)2 = °9 x'9 = 81, hence 131-9 

(122: 42 х 12 0144, hence У 0144 = 12 

(362 = 36 x 36 = 1296, hence 4 11296 = "36 

(013) = '013 х 013 = 1000169, hence 7000169 ='013 
(1122 2112 x 112 = 7012544, hence У/012544 —112 


We find the following in the above examples : 
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(1) In every square decimal fraction, the number of digits 
after decimal point is even. 

N.B. Try to find the reason for the above from the rule of 
multiplication of decimal fraction. 


(2) Number of digits after the decimal point of the square 
root is-half the number of digits after the decimal point of the 
original number. 


Thus at the time of finding square root by the method 
of division for each pair of digits after decimal point in the 
given number there will be-one digit after decimal point in 
the square root. Hence the digits after decimal point should 
be grouped from left. Of course, if there is a whole number 
before decimal point of the given number, then for this 
portion the grouping should be to the left starting frorn the 
digit in the unit's place as before. 


Along with this, another rule is to be followed. In 
continuing the process of division decimal point should be 
placed in the quotient as soon as the first pair ae: decimal 
point i is taken into consideration. 


Ex. 1. Find the square root of "020736. 
'02 07 36/ 7144 


required square root = ‘144. 
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Ех. 2. Find the square root of 170°485249. 


ie 48 52 49 (13:057 


26107 182749 
182749 


г. required square root = 137057 


Exercise 5 


1. Find the square roots of the following decimal fractions і 


(i) 04 (й) 00144 (й) 0081 
(iv) 03136 (у) 07569 (vi) 0:8836 
(уй) 1225 (viii) 3249 (8) 55:0564 
0) 34596 (4) 0:000169 (й) 0050625 
(xiii) 1214404. (xiv) 1865956 (xv) 76195441 


(xvi) 27357116 (хуй) 74684164 (хий) 7812025 
root of the product of 0'032 and `2. 


2. Find the square го? dem ! 
fraction multiplied by itself will give a product 


3. Which decimal 


110252 à 
4. What is the length of a side of a square-whose area is 4°1209 sq. 
2 
цаг th of a side of a square whose area is equal to the 


5. Find the leng 
sum of en areas of two rectangles, whose areas аге 3:24 sq. m and 


ы x НА decimal fraction should be added to 75 so that the square 


т 1617 
m. onn number should be subtracted from 48:03 so that the 
і the difference is 57? 


f : 
қама length of the sides, of squares whose areas 


8. Find the difference of 
аге 14641 sq. m and 170609 sq. m. 
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Square root of а non-perfect square number : 


In classes VI and VII you have learnt how to find square 
root of whole numbers which are perfect squares. In Class 
УП you have also learnt how to find square roots of vulgar 
and decimal fractions which are perfect squares . Now let us 
see how to find square root of a number, which is not a 
perfect square. 


You know one-digit numbers 2,3,5,6,7,8 are not perfect 
squares. 


Again, you have seen in class VII that a perfect square 
number of two or more digits should have any one of the 
digits 0,1,4,5,6,9, in its unit's place. This, however, does 
not mean that any number having the above digits in the 
unit's place will be a perfect square. Thus any such number 
may or may not be a perfect square. But it is certain that 
a number having 2,3,7,8, in its unit's place will never be а 
perfect square. Thus we find that there are innumerable 
numbers which are not perfect squares. We can get some 
idea about the square roots of such numbers from their 
approximate values. We discuss this below. 


Let us suppose that we have to find square root of 2. 


Since 2 is not a perfect square, we cannot get any definite 
number whose square is 2. You know that in any whole 
number there is an unwritten decimal point on the right side 
of the digit in the unit's place and we may have any number 
of 0 (zero) to the right of this decimal point. Hence the 
square root of any non-perfect square number may be 
found, by the method of division. upto any number of 
decimal places. Let us now see how this method may be 
applied in finding square root of 2. 
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| 2`000000 ( 1414 
24) 100 | 


Hence V2 = 1414 


М.В. Note that square root of 2 has been found upto 
three places of decimals. Actually this square root is a non- 
terminating decimal fraction. In class VII you have learnt 
how to find approximate values of non-terminating decimal 
fractions. In the same way we may find value of the present 
Square root correct upto two, three, four etc. decimal places. 


Ex. 1. Find square root of 3 upto three decimal places. 


Hence УЗ = 1732 
Now try to find square roots of 5,6,7, etc. 
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Ex. 2 Find square root of 257 upto three decimal 
places. 


257000000 ( 16:031 


32061) 39100 
32061 
7039 


Hence required square root = 167031 


Square root of non-perfect square vulgar 
fraction : 

Let us suppose that we are to find square root of 3 
correct upto three decimal places. You surely understand 
that? 15 not a perfect square fraction. Square roots of such 
numbers can be determined in two ways. 


First method : First express? as a decimal fraction 


upto certain number of places after decimal. Then find the 
square root of the decimal fraction and take approximate 
value as required. 


N.B. Number of places after decimal in the square 
root should be one more than the number of decimal places 
upto which square гоо! is to be corrected. Hence the given 
vulgar fraction has to be expressed as decimal fraction with 
its decimal places equal to twice the number of decimal 
places required in the square root. In this case, the square 
root is to be found correct upto three decimal places. Hence? 
is to be expressed as a decimal fraction with 8 decimal 
places. j 
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Square root of $= ү? =V 42857142 = 6546 


= 655 
Because 42857142 ў 6546 


Second Method : If the denominator of 7-is multiplied by 


7 it will be a perfect square. But to keep the value of the 
fraction unchanged if the denominator is multiplied by any 
number the numerator has also to be multiplied by the same 


number. Thus the number will be 25 
21 77. [21 
Now, square root of дб = 449 Ү7 


But N21245825 because 


9162 
9164 
8 49825...» ад 
square root of Л 57-17 = 6546 .... 655 


М.В. Бог this method the denominator should always 
be made a perfect square. 
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Ехегсізе 6 


1. Find square roots of the following numbers (correct upto three 
decimal places) : 
(0 5 (ii) 7 (й) 12 (iv) 37 
(у) 86 (м) 115 (мї) 257 (viii) 709 
(i) 1133 (x) 5055 (4) 6297 (xii) 9029 
(ай) 11523 я 


2. Find square roots of the following fractions (correct upto three 
decimal places) : 


o B ш ў а $ 

м 52 2 а 337 

(iv) 57 (v) 813 (М) 255 
1106 


(viii) 7022 (іх) i 


(vit) 1353 


3. Find square roots of the following decimal fractions (correct 
upto two decimal places) : 


() 04 (i) 25 (й) . 0223 
(iv) 02327 3 () 019941 (vi) | 1421021 
(vii) 000123 (vii) 104752 (i) 101702027 


() 11523697 (4) 279007302 


aA 


Chapter 4 


Time and distance 


In class УП you һауе worked out sums on time and 
distance. There you have also got some idea about speed 
This speed is of two types — uniform speed and non- 
uniform speed. In problems on time and distance you came 
across the following: . 

(1) Speed: There are two things in the idea of 
speed — i 

(і) : Unit time, (ii) distance travelled in unit time. 

That is, when it is said that the speed of a train is 60 km 
per hour, it is meant that the train travels a distance of 60 km 


in 1 hour. TE 
(2) Total time : In any particular problem time for 
which a moving body traverses is called total time of the 


problem. 

(3) Total distance travelled : In any particular problem 
the distance travelled by the moving body during total time 
is called total distance travelled. | 


Again, you have got three formulae depending on the 
mutual relationship of the above three items : 


Total distance travelled 
(1) Speed = Total time 


(2) Total distance travelled = Speed x Total time 
1 Total distance travelled 
(3) Total time = Speed 
Now some problems on the basis of the above formulae 
are discussed. 


Ex. 1. А goods train started to reach the destination at 
a distance of 324 km in 9 hours. After travelling for 5 hours 
some trouble developed in the engine and the speed is 


35 


reduced by 12 km рег hour. How many hours afier the 
scheduled time will the train reach the destination ? 

Analysing the problem we get the following 5 parts : 

(i) Іп 9 hours the train is scheduled to travel 324 km 
— from this the scheduled speed is to be determined. ; 

(ii. Total distance travelled at this speed in 5 hours is 


to be found. 
(iii) Total distance left after travelling for 5 hours i$ to 


be found. ў 
(iv) Time required to travel distance left аг a speed 12 


km less than the original speed is to be determined. 
(v) Scheduled time was 9 hours. Now what time has 
actually been spent and its difference from the scheduled 


time are to be determined. 


Let us now work out the sum Step by step, part by part : 
(1). In9 hrs the train was scheduled to travel 324 km 


"dh" "o" " a а 324 


4 1 = 36km. 
Hence the original speed was 36 km рег hour. 


(ii) Іа 1 hr the train travels 36 km 
" Shrs" " ^"  (36x5)kmz- 180 km. 


Hence before the trouble developed in the enginé the 
шаш covered 180 km in 5 hours. 


(iii) Thus to reach the destination the train will have to 
travel (324 - 180) km і.е. 144 km more. 


(iv) Because of the trouble the train will run with a 
speed of (36 — 12) km per hour = 24 km per hour. 


The train will go 24 km in 1 hr. 
1 


" " "oon 1 кт" " 


7 
й. “ы м 144 km" (эрэ 144) hrs = 6 hrs. 


(v) Scheduled time to reach the destination was 9 hrs 
But actual time taken is (54-6) hrs = 11 hrs. 


The train will reach the destination (11 —9) hrs i.e., 2 
hrs after the scheduled time. 


Let us now see what happens when (пе moving. body 
has a length of its own and has to cross a point or another 
body having some length: 


Ex. 2. There is a palm tree by the side of the 
railway track. What time will.a train of length 150 m, 
travelling at a speed of 45 km/hr, take to cross the 
palm tree ? ) І 


-----150т--- 


= > 


The process of crossing starts when the front of 
the engine reaches the palm tree as shown in te 
upper.. portion of the above figure. The process О 
crossing ends when the end of the train just leaves the tree 
as shown in the lower portion of the figure. During this time 
the train has to cover a distance equal to its own 
length i.e., 150 т. (Here. the horizontal length of the 
tree is not taken into consideration. When the 
horizontal length of a vertical object is not considered it 1s 
taken as a point.) 


Hence we may ‘say that in order to cross a poinh a 
moving object will have (0 cover its own length. Here the 
time may be calculated by unitary method. 


"эээ 37 


То cover 45 km ог 45000 m the train takes 1 hr 
or (60 х.60) sec 
1 m the train will take. 0 X 60 
10 cover 1 m the train will ta * 45000 - sec 
er a ТЕРЕ с нэ 
“ to cover 150 m the train will take “45000 х 150 sec 


= 12 sec 
- the train will take 12 sec'to cross the palm tree: 


Ex. 3. Епа the time taken by a train of length 120 т 
moving with a speed of 60 km/hr to cross a bridge of length 
330 m. 


Г] сайыш. 
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the figure we find that the Process of crossing ends when 
the end of the train just leaves the right end of the bridge. 
From the figure we find that to do the above the train has to 
cross the length of the bridge and its own length i.e., it 
crosses (330-120) m or 450 m. 


EU "Om ab ” 


Thus we may say that if а moving body of given length 
has to cross a static body of given length,then it crosses a 
distance equal to the sum of its own length and the length of 
the static body. 


Now we work out the problem by unitary method. 
For going 60 km or 60000 m the train takes 1 hr 


or (60 x 60) sec 


For going 1 m the train какез-605 60. sec 
мах 60 x 60 x 450 
4508, 60000 52С 
= 27 see 


+, the train will take 27 sec to cross the bridge. 


Exercise 7 


1. In 50 minutes Binny goes from one place.to another by a taxi 
^ moving ata speed of 48 km/hr. He comes back from the second place 
to the first by bicycle in 2 hr 40 minutes. Find the distance between 

the two places and the speed of the bicycle. 

2. The speed of a motor-cycle is one and a half times that of a 

© ск What time will the motor-cycle take to cover a distance which is 
covered by the truck in 1 hr. 20 minutes ? 

3. Mr. Hossain started at 12.40 p.m. to reach a place, 100 km 
away, at 6.30 p.m. At 4.00 p.m. he finds that he has covered only half 
the distance. By how much should he increase his speed per hour so 
that he can reach the destination at scheduled time ? 


4. Ina 12 Кт race a ‘tanga’ defeats a cart by 12 minutes. If the 
speed of tanga be 15 km/hr, what is the speed of the cart ? 

5. Standing on the side of a railway track you find that a train of 
length 280 т crosses you in 14 seconds. What is the speed of the 
train ? 


6. Length of a bridge is 250 т. What time will a cart of length 5 
m, movirig at a speed of 4-5 km/hr. take to cross the bridge ? 
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7. A train running at a speed of 48 km/hr. passes а telegraph 


post in 15 seconds. What time will it take to cross a bridge of length 


240 m ? 


8. A passenger of an express train found that he crossed a 


platform in 15 seconds. If the speed of the train was 60 km/hr, what 
was the length of the platform ? 


9. А train passes a man Standing on the platform in 10 seconds, 
and also clears the platform which is 150 m long in 22 seconds. Find 
the length and speed of the train. 


- А man saw a train standing at the platform from a distance of 
225 m that and started running at a speed at 6 km/hr. to board the train. 
Find ihe minimum time for Which the train should be at the platform 
to enable the man to board it. 


12. A train, 150 m long, takes 30 Seconds to cross a bridge, 250 
m long. What time will the train take to Cross а platform, 130 m 
long ? 


13. Aman Standing at a distance of 250 m from the bus Stand saw 


М. A train Crosses a telegraph si in 8 second d i 
m long in 20 seconds, Find the 1 h Pihet kuna ki 


ength and speed of the trai 
15. A train crosses two bridges of lengths 210 m and 122 min 2 
seconds and 17 seconds Tespectively. Find the length and Ged, tthe 
train. 


L 
16. A boat takes 15 hrs. to go from one end of the Hooghly 


8 the river. If the speed of 
: е тишсїрайг 
river ? What time does the boat take to c. k Panty along the 
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Relative Speed : 


So far in the discussion about moving bodies, we 
assumed that bodies around the moving one are all static: 


But in this moving world nothing is static: You know that 
the earth itself is always revolving around its axis and it is 
also revolving iri its own orbit around the sun. Thus along . 
with the earth all of us are always moving. However, for 
different reasons we do not feel this motion or do not 
observe its effect. You will know the reasons for this when 
you will study science in higher classes. | 


In life situation we, however, come across a number of 
moving bodies and we are required to solve different 
problems connected with those moving bodies. These 
aspects are discussed, in short, below. 


In a flat race you notice, inspite of starting from the same 
place, the distances between the competitors keep on 
changing, because their speeds are different. If two persons 
walk along a straight path in the same direction with 
` different speeds or on opposite directions with any speed the 
distance between them also keeps on changing. Sometimes 
this distance increases and sometimes it decreases. Let us 
suppose that Anil and Sunil are walking along the same 
direction and their speeds are 40 m per minute and 35 m per 
minute respectively. Sunil is ahead of Anil by 100 metres. 


(1) At the start Sunil is 100 m ahead of Anil. Now they 
start walking in the same direction. After 1 minute it will be 
seen that Anil has walked 40 m and Sunil has walked 35 тр. 
So the distance between them will be 95 m. Thus we find 
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that the distance between them is reduced by (100 —95) m 
-5m 


——————————-100 п-------------- =? 
<------- 10 

6----9%9п-----,;, 
eo ыы > 
дО 5 с-35п-- 
lst position - 2nd position lst position 2nd position 
of Anil of Anil of Sunil of Sunil 


Similarly, at the end of the second minute the distance 
between them will be reduced by 5 m more. That is, in 2 
. minutes the distance between them will be reduced by 10 
m. In this way we find that the rate of decrease of the 
distance between them is 5 m per minute, which is the 
difference of their speeds. Thus the time required for the 
distance between them to be reduced hy 100 m is (100 + 5) 
minutes = 20 minutes. That is, after 20 minutes they will 
meet together. After this Anil will be ahead of Sunil and 
after one minute the distance between them will be 5 тапа 
after the next minute it will be 10 m. Thus we find that after 
they meet each other the distance between them goes on 
increasing and the rate of this increase is 5 m per minute, If 
they keep on walking in the same manner try to answer the 
following questions : (i) How many minutes after Starting 
will Anil be 50 m behind Sunil ? (ii) How many minutes 
after starting will Anil Бе 50 т ahead of Sunil ? (iii) What is 
the maximum number of times that the distance between 
Anil and Sunil will be 50 m ? (iv) What is the maximum 
number of times that the distance between Anil and Sunil 
may be 110 mand after how many minutes ? 


9 
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yace If the speed of Sunil is more than that of Anil, then 
the distance between them will never reduce. Let us 
suppose that the speed of Anil is same (8-2 40m/min.), but 
the speed of Sunil is changed to 50m/min. In this case the 
distance between them will go on increasing at the rate of 
10 m per minute. If they keep on walking in the same · 
direction they. will never meet each other. Now try to 
answer the following questions : (i) After how many 
minutes will the distance between them be 50 m more than 
that at the start ? (іі) What will be the actual distance 
between them at that time 2 ; 


(3) Іп the above two cases it was assumed that Anil and 
Sunil were walking in the same direction. Let us now see 
what happens if they walk in opposite directions. As before, 
Jet us suppose that the speeds of Anil and Sunil are 40 
m/min. and 35 m/min. respectively and they are 100 m 


apart. 


(a) If they walk in opposite directions and away from 
each other, the distance between them after 1 minute will be 


(404100435) m = 175 m. 


А 1st position B 1st position 7 2nd position 


C һарбыноп “тық of Sunil of Sunil 


of Anil. 
i hem increases at 
we find that the distance between t 
бан! 175 -100) m = 75 m per minute. Note that this 
F f increase pet minute is equal to the sum of the two 
дэн: і Hence, in 10 minutes the distance 
ё peeds per minute. з 
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t them will increase by (75 х 10) m = 750 m. .. that 
Feinde distance between them will be (7504-100) = 850 m. 


(b) If Anil and Sunil walk towards each other, then also 
they walk in opposite directions. 1 . 


A €————40 m -————, C йе ——————_ 35 m -—— B 


A lst position C 2nd position 


D 2nd position 
of Anil of Anil 


Bist position 
of Sunil 


of Sunil 

In this case in 1 minute the distance between them 
decreases by (40+35) m = 75 m. Actual distance between 
them after 1 minute wil] be (100 ~ 75) m = 25 т. total time 
required for the distance to decrease by 100 m will be 
(100 +75) min = p 


minutes ie. 1 minute 20 seconds. 
Thus the 


Y will meet each other after 1 minute 20 seconds. 


After they meet, the distance between them will gradually 
increase. 


Sunil's position 
l minute after 
meeting 


Я 2 
Anil's position 
l minute after 
meeting 


Rate of this increase of the dist 
75 m per minute. Now try t 
questions : 


ance between them will be 
0 answer the following 


G) After what time fr 


om the starting Point will the 
distance between them be 50 m ? 


AA 


Gi). What is the maximum number of times that the 
distance between them may be 50 m and after what time ? 


Gii) After what time from the starting point will the 
distance between them be 1 km ? 


Let us now suppose that the distance between Anil and 
Sunil and their speeds are changing at different positions. 
Their speeds at some positions and initial distances between 
them are given in the following table. Supposing that Anil 
walks towards Sunil and both of them walk in the same 
direction, fill inithe gaps іп the following table. 


after 20 
minute 


of the three following cases make a table 
above and fill in the gaps of the three tables. 4 
lis walking towards Anil and both of them are 

directions ; 


For each 


similar to the : 
(a) Sun 
walking in the same 


Anil and Sunil are walking towards each other ; 


(b) 
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(с) Anil and Sunil аге walking away from each other 
in opposite directions. 


Now observe the following general remarks : 


(1) If two moving bodies, situated at a definite 
distance from each other, move in. the same 
direction the distance between. them may increase or 
decrease. If the first body moves towards the second 
and if its speed is more than that of the second, the 
distance between them will decrease at the first instance 
and at one stage the two bodies will meet each other. Then 
the distance between them will gradually increase and the 
first body will be ahead of the second. 


(2) If the speed of the second body is more than that 
of the first the distance between them will go On increasing. 


In both the cases the rate of increase or 
decrease of the distance between the bodies will 
be equal to the difference of their speeds. 


(3) Емо moving bodies move away from each other 
the distance between them gradually increases and the rate of 
this increase is equal to the sum of the speeds of the two 
bodies. 


(4) If two moving bodies move towards each other the 
distance between them decreases at the beginning. After 
some time both of them reach the same position. Then the 
distance between them gradually increases, 


The rate of this decrease or increase of 


distance is the sum of the Speeds of the two 
bodies. 


46 


e 


Generally speaking, 


(i) і the movement is in the same direction, 


the rate of increase or decrease of the distance between 
two moving bodies = difference of their speeds. 


(1) ifthe movement is in the opposite directions. 


the rate of increase or decrease of the distance between 
two moving bodies = sum of their speeds.. 


Suppose that you are at a distance of 50 m from your 
friend, who is at rest. You walk towards him in a straight 
path at an uniform speed then your friend will experience a 
speed equal to your actual speed. 

Suppose your friend is 50 m ahead. 

(1) Now if both of you walk in the same direction 
with same speed the distance between both of you will 
remain same. Yoü will have the feeling that your friend is 
stationary. If you walk faster than your friend the distance 
between both of you will gradually decrease and the rate of 
this decrease of distance is equal to the difference of your 
speeds. It will appear to your friend that you are 
approaching him at the above reduced speed. On the other 
hand, it will appear to you that your friend is receding from 
you at the above reduced speed. 


Again if your speed is less than that of your friend, it 
will appear to you that your friend is going away from you. 
The fate at which the distance between both of your is 
increasing is equal to the differerice of speeds of your friend 
and yourself. It will appear to your friend that you аге 
moving back at a speed equal to the above reduced speed. 


i of apparent speed is called the relative speed of 
pe ЫШ өй to the other. From the above discussion we 


опе with г à 1 4 
к generally say that when two moving bodies move in the 
. 47 


ЧЧ  -өә--ЄьҥЕ-ЕЕЕ 


same direction, relative speed of one with respect to the 
other is equal to the difference of their actual speeds. 


(2) Again, if you and your friend were walking in 
opposite directions right from the beginning then it would 
have appeared to both of you that you were going away 
from each other at an increased speed. Actually the rate of 
increase of the distance between both of you is equal to the 
sum of your speeds. In this case also the apparent speed is 
called the relative speed of one with Tespect to the other. In 
general we may say that if two moving bodies move away 
from each other in opposite directions, the relative speed of 
one with respect to the other will be equal to the sum of their 
actual speeds. 


Observe that the time you will take to reach your friend 
when both of you walk in the same direction is more than 
the time you would have taken to reach him had he been 
Stationary. Again if both of you walk towards each other the 


time required to meet each other would have been much 
less. 


In case of movement in the same direction relative speed 
is less and so time required will be more. Again for 


movement towards each other, relative speed is more and so 
the time required will be less. 


In general, we may say : 


(1) time required to cover the distance 
between two bodies 
That distance 
relative speed 
(2) relative speed x time required to cover 


distance between two bodies = That 
distance. і 
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(3) relative speed 


distance between two bodies 
time required to cover that distance 


Remember that if you and your friend walk away from 
each other in opposite directions then the distance between 
both of you will increase at the rate of relative speed. In that 
case you will never meet. 


Example 1. Two cyclists start at the same time from 
Howrah and Asansol respectively and proceed towards 
each other. Their speeds are 8 km/hr and 10 km/hr 
respectively. If the distance between Howrah and Asansol 
is 200 km what will be the distance between them after 7 


hrs ? 

Since they are approaching each other from opposite 
directions their relative speed will be (8+10) km/hr = 18 
km/hr, i.e., in 1 hr they come closer to each other by 18 
km. Hence in 7 hrs they come closer to each other by 
(18x7) km = 126 km. 

After 7 hrs the distance between them will be (200-126) 
km 274 km. ; : | : : 
2. In а flat race Meena and Anjumana ran at 


140 m and 145 m per minute respectively. In the 
0 m who won and by how many metres? 


Example 
speeds of 
race of 58 


Since the speed of Anjumana was more she won the race. 


She covered 145 m distance. in ^ minute. 
DAR S 8 " 
. 580" М 1415990 


=4 minutes. 
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Again, since they ran in the same direction, their relative 
speed was (145-140) т = 5 m. Since the speed of Anjumana 
was more she went 5 m more per типше. 

In 1 minute Anjumana went 5 m more 


m gor 8 ы " Gx4)mz20 m more. 
Hence in the flat race Anjumana won by 20 m. 


Exercise 8 


1. At the same time two c 
from Burdwan and Howrah res 


and Howrah is 90 km. If their Speeds are 12 km/hr and 10-5 km/hr 
respectively. At what time after Starting will they mect cach other? 
What is the distance of that place from Howrah? 


2. Two loaded trucks Slart at the same time from the godown 
towards a destination which is 72 km away. Their speeds are 45 km/hr 
and 48 km/hr respectively. 


yclists start moving towards each other 
pectively. The distánce between Burdwan 


() After 10 minutes which truck will be ahead and by what 
distance? 
(1) When one reaches the destination how far away will be the 
other from the destination? 


(іі) ^ What time before th 


€ second will the first truck reach the 
destination ? 


Starting of tempo and at what distance from 
B will the truck and the tempo meet? . 


4. Muniya's village is at a distance of 20 km from the railway 
station. At 10 a.m. With ап; 


intention to go to Calcutta Muniya's 
father started by a cart for the Tailway station, After an hour Muniya 


to reach that message to his- father. 


bicycle are 4-8 km/hr and 12-8 km/hr res 


e win SPectively. At what time and 
at what distance from the house will 


message to his father? қ Muniya be able to pass the 
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5. Two buses started at the same time from Calcutta for Siliguri 
at a speed of 45 km/hr. At Barasat one bus had a tyre puncture. The 
other bus kept on moving. After half an hour the first bus got the tyre | 
changed and started moving at a speed of 60 km/hr. At what distance 
from Barasat would this bus meet the other? 

6. Two trains of length 200 m and 240 m approach each other at 
speeds 42.5 km/hr and 36.7 km/hr respectively. At what time after 
they meet will they cross each other? 

7. А goods train, 250 т long, is running at a speed of 33 
km/hr. A mail train, 200 m long, is approaching the goods train from 
behind at a speed of 60 km/hr. At what time after they meet will the 
mail train cross the goods train? г 

8. The distance between Dakshineswar and Diamondharbour 
along the river is 75 km. One motor boat starts from Dakshineswar 
towards Diamondharbour at 12 noon at a speed of 24 km/hr. Another , 
motor boat starts after 2-5 minute at a speed of 27 km/hr. When will 
it meet the first boat? 

9. Distance between two places A and B is 60 km. A man starts 
from A by bicycle and 3 hrs. after that his friend starts from the same 
place by motor cycle. If their speeds are 15 km/hr and 60 km/hr 
respectively, where will they meet? ў 

10. Two boats, Ganga and Jamuna, take part in 800 m rowing 
competition in а lake. Moving at a speed of 5 m/sec the boat Jamuna 
defeats Ganga by 16 m. What is the speed of Ganga ? : 

.]]. You three brothers started walking towards the railway sta- 
tion at a speed of 3 km/hr. After 15 minutes your father started by 
rickshaw and reached station in 5 minutes along with you. What was 
the distance of the railway station from your home and what was the 
speed of the rickshaw? | ' 

` 12. Тһе circumference of a circular track is 1500 m. A and B start 
running at the same time from the same place of the track. By the 
time A completes 6 rounds of the track В falls behind by one round. If 

the speed of B is 5 m/sec what is the speed of A? 

13. One electric train and another diesel train were on two 
parallel tracks at a station. Their speeds were 72 km/hr and 60 km/hr 

е same time, but the electric train had to 


respectively. They started at th he 
stop for some time on the way for want of electricity. After 2 hrs 
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48 minutes they reached the next station together. How long did the 
electric train stop? 

14.  Іпа'12 km bicycle race Abhra defeats Kajal by 5 seconds. If 
the speed of Kajal be 18 km/hr. what is the speed of Abhra? 

15. Madan and Mojammel start from the same place of 1650 m . 
long circular track and move in opposite directions at Speeds 5 m/sec 
and 6 m/sec respectively. When will they meet for the first time? How 
far will their meeting point for the second time be from their starting 
point? 3 i 


16. Ina flat race one has to touch an article at a distance of 475m 
and come back to the starting point. A and B s 


Start running together at 
speeds 15 km/hr and 13-5 km/hr respectively. When and where will A 


Displacement of moy; 
current of a river : oving body under the 


for joint effe 
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The things to be considered here are : 
К 3, дан сна аа ee that is the distance covered 
ын in still water under the influence of 

(2) Speed of the river current; that is, the distance 
covered by water in unit time because of high or low tide or 
normal flow. 

(3) Joint effective speed; that is the distance covered by 
the boat in unit time when both its own speed and the speed 
of the current are simultaneously working on it. 

When a boat moves in a river we get two different 
relations if the speeds of the current and the boat are in the 
same or opposite directions. 

G) When the boat moves along the current 
(downstream) the speed of the river-current increases the 
effective speed. 

2. joint effective speed= actual speed of the boat + speed of 
the river — current. 

Gi) © When the boat moves against the current (upstream) 
it has to proceed against the speed of the current and hence 
the speed of the river— current and the speed of the river 
current decreases the effective speed. 

й joint effective speed=actual speed of the boat 


— speed of the river current. 


Example 1. In still water the actual speed of a boat 
is 7 km/hr. and the speed of the river 
m/hr. (1) What time will the boat take to 
20 km along the current? (2) What time 


cover a distance of г h 
back the same distance against the 


will it take to come 
current? 

(1) We know that when the boat goes along the current 
the joint effective speed will be (7+3) km/hr or, 10 km/hr. 
Hence the time required to cover а distance of 20 km 


: 20 і 
along the current will be ту hrs or, 2 hrs. 
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(2) We know that when the boat goes against the 
current the joint effective speed will be (7— 3) km/hr or, 4 
km/hr. D 3 E 

Hence the time required to cover a distance of 20 km will 


be 20 hrs or 5 hrs. 


Exercise 9 


1. In still water the speed of a boat carried by oars is 10 km/hr 
and the speed of the current of the river is 4 km/hr, 


Ф What time will the bo: 


at take to cover а distance of 35 
km along the Current? 


lof a /hr. How far will that boat go in 
that river in 
(i) 


and (ii) 


80 20 km aga; 
speed of the river-current be 3 km/hr, what i ile hares a tis 
boat? 

5. А boat whose actual Speed is 7 km/hr takes 3 hrs to cover a 
distance of 12 km downstream. What time wilt it take to come back to 
M x sv f A and B 

4 Distance о ап along 4 river i А 
e speed of 12 km/hr takes 3^h ло с т. A boat with 


. ta TS Ю cover that. distance 
downstream. What distance will it Cover in 3 hrs against the Current? 
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\ 
в mel аі tro de bebe баран ЧИН a іс 
of the river-current? га АЖ Ра 
Кк wee ected Ph м М раны: ан 

: € actual speed of the boatand that of 
the river current. 

9. With the help of oar a boat can travel 6 km/hr in still watcr. 
Against the current it takes thrice the time to travcl 6 km. What time 
will it take to travel 50 km along current? 4 

10. А boat travels 36 km along the current in 3 hrs. То come 
back it takes 6 hrs. What time will it take to travel the same distance 
in still water? 3 

11. A swimmer сап swim 5 Кт іп one hour іп still water. 
During low tide he swims in the Ganges from Ahiritola to 
Kidderpore,12 km apart, іп 1 hr 12 min. What is the speed of the low 
tide? 

12. A boat can travel 7 km/hr in still water. That boat takes 4 
hrs to go from Diamondharbour to Birlapur at the time of high tide. 
But it takes 3 hrs 45 minutes to come back to Diamondharbour during 
low tide. If the distance between Diamondharbour and Birlapur be 48 
km, find the speeds of the high and low tides. 

13. A motor boat can travel in still water at a speed of 35 
km/hr. At the time of high tide it goes 50 km against the tide in 1 hr 
40 minutes. What time would it have taken to cover the same distance 
had it gone along the tide? 

14. An anchored boat on a quay snapped the rope because of the 
high tide and was carried away to a distance of 6.30 km in 1 hr 12 
min. Afterwards the boatman rowed it back to that quay in 2 hr 48 
min. What was the actual speed of the boat when rowed? 

15. Speeds of two boats A and B in still water are 10 km/hr and 
12 km/hr respectively. At 10 a.m. A starts along the current and B 
starts against the current from the places C and D respectively. If the 
distance between € and D be 121 km when will A and B meet? 

16. A boat takes 10 hrs to travel a distance along the current. It 
takes 20 hrs to travel the same distnace aginst the current. If the speed 
of the boat in still water be 9 km/hr, what is the distance? 

17. Speeds of a boat along and against the current are 7 km/hr 
and 5 km/hr respectively. Had the speed of the boat been 1 km less and 
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that of the current been 1 km more, what тоге or less time would the 
boat have taken to travel 15 km against the current? What would have 
happened had the boat travelled along the current? 

18. Speeds of the two boats A and В downstream arc 9 km/hr 
and 8 km/hr respectively. If the speed of А be 7 km/hr upstream 
what more time will be taken by which boat to travel a distance 112 
km in still water? 


Chapter 5 
Тїше and Work 


Things connected with problems on time and work are: 

(1) Span of time (2) amount of work (3) number of 
agents doing work. 

Let us first discuss their mutual relationships, 

(1) What will be the change of time in finishing the 
work when the number of persons is kept unchanged and 
the amount of work is increased or decreased? 


Ex. 1. A cultivator can plough 3 'bighas' of land in 5 
days. In how many days will he plough 12 ‘bighas' of 
land? ; 


the problem 18: amount of land number of days (in 
bighas) 


3 5 
| 12 ? 
By unitary method : 
Time taken toplough. 3 bighas of land is 5 days 
1 3 
" Іі йны Ll ан саў 
1 7X 12 days 
= 20 days 


Hence 20 days will be required to plough 12 bighas of 
land. : 

Thus we find that there is а direct relationship between 
amount of work and span of time, that is more time will be 
required if the amount of work increases and less time will 
be required if the amount of work decreases. Moreover, 
changes in their values are proportional. 
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(2) What will be the change in the amount of work 
when the number of persons is increased or decreased 
keeping the time for finishing the work unchanged? 


Ex. 2. 9 workers can produce 6 bicycles in one week. 
In a bicycle factory there are 72 workers. On being asked 
how many bicycles will be produced in that factory in a 
week, Basantika replied, "50". Is Basantika right? 


The problem is : 
Number of workers amount of work, that is, 
по. of bicycles produced 
9 P" 6 
72 ? 
By unitary method : 
In one week 9 workers produce 6 bicycles 
п" "1 worker i 5 1 
"od "AZo workers ^ " 5 «72, 7 


— 48 bicycles. 4 


г. In one week 72 workers will produce 48 Бісусі s 
Basantika's reply was not right, ағама 


Thus we find that there is a direct relationship between 
number of persons doing the work and the amount of 
work, that is, if the number of persons is increased the 
amount of work will also increase and if the number is 
decreased the amount of work will decrease. In this case 
also changes in their values are proportional. 


(3) What will be the change in time when thé number of 


persons is increased or decreased keeping the amount of 
work unchanged? . ў 
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Ех. 3. Irrigation canal of a village сап be cleaned by 24 
villagers in 12 days. If 36 villagers do the work, in how 
many days will the canal be cleaned? 


` The problem is : number of persons time (in days) 
24 12 
36 ? 
By unitary method : ` 
Time required by 24 persons is 12 days 
Ying" "71 person " 12 x 24 days 
[In the above case the work of 24 persons has to be done 
by 1 person and so more time will be required]. 


24 


1 
.". time required by 36 persons is - ays 
! = 8 days 


[Because more persons will require less time.] 


г. the work will be finished іп 8 days if 36 villagers do 
the work. 


Thus we find that there is an inverse relationship 
between number of persons and time required; that is less 
time will be required if the number of persons is increased 
and more time will be required if the number of persons is 
decreased. Here it is to be observed that the rate of increase 
of one is same as the rate of decrase of the other. 

The above relationships are expressed in the following 


diagram. 


amount of work 


©. 
%, 
% 
%; 
5 2 
т : 
> Ti Я 
no. of persons «€———————- —— о а 


doing the work Inverse relation 


working. What is the total number of days required to plough the total 
land of the farm? , 


15. Тһе quantity of goods carried by а buffalo cart in a certain 
time 8100 of that carried by a truck іп the same time. If 3 trucks 
and 5 buffalo carts, working 8 hrs a day, can carry 490 tons of goods 
from a godown, how many trucks should be engaged with 12 buffalo 
carts to carry 3136 tons of goods in 7 days? 


16. А contractor undertakes the work of covering 1200 m of road 
by pitch іп 15 days. 700 m of road is covered by pitch by 42 workers, 
working 8 hrs a day in 9 days. After this 2 workers fell sick. How 
many additional workers, should be employed to finish the work in 
time working 8 hrs a day ? 


17. . 60 persons can build a house in 250 days. 200 d 
beginning,, the work had to be stopped for 10 days becaus 
How many more persons have to be em 
time? 


ays after 
с of rain. 
ployed to finish the work in 


[S.F. 1958] 
18. 12 persons, working 9 hrs a day, 


days. How many persons, working 5 hrs a 
the work in 24 days? 


can finish à work in 30 
day, will finish 10 times 


19.. А contractor employed. 160 labourers to make 1920 m of an 
embankment in 120 days. After 24 days it was found that only 240 m 


had been constructed. How many more labourers should be employed 
to finish the work in time? 


20. 8 men or 16 boys can finish a work in 53 da 


ys. In how many 
days will 19 men and 15 boys finish a work 3 times the previous 
work? . 


21. If3 men or 4 boys, working 8 hrs a da 
days, in how many days will 7 men and 8 boy. 


do 2 times the previous work 218 work? 


У, can do a work in 65 
s working 10 hrs a day, 


22. To finish a development work of a village, 60 villagers started 


working 8 hrs a day. But after elapsing of Žin time it was found that 
2 


5 of the work had been finished. How may more villagers should be 


involved in the work so that all of them, working 10 hrs a day, can 
finish the work in time? Е 
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Harder problems on time and work. 


Ex. 1. А alone сап do a work in 12 days; B alone сап 
do the same work in 6 days. In how many days will A and 
B together do the work? 

Let the work be ploughing a peice of land of definite area 
and let us take the whole work as 1. 

Let us now observe what happens when A and B 
separately plough land of same area: 

A alone does the work in 12 days. B alone does the 
work in 6 days. 


2. In 1 day A does турап. In 1 day B does È part 


Now let us observe how the work is done when they 
work together : 


In the figure we find that in 1 day A+B do ip part + 5 


part = I par, Again we find that in this manner both of 
them have to work for 4 days. Hence they will finish the 
work in 4 days. 
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Let us now work out the sum following the steps of the 
above analysis : : 


In 12 days A does the whole work 
“г. In 1 day A does 759 the work 


In 6 days B does the whole work 
-. In 1 day B does E of the work 


7. In 1 day A and B do qi 9 - Гог the 


work |, 
Now the problem is: Work days 
1 
T 1 
1 ? 
By unitary method : 


A and B do Fof the work in 1 day 


г. A and E. will do the whole work in (1+ 4 )days = 4 
days. 


М.В. We know that the relation between amount of 
work and time is directly related; that is, time will increase 
with the increase of the amount of work. Thus when the 

1 
amount of work was 294 the whole work the time was 1 
day; when the amount of the work increased to whole 
work the time increased to 4 days. Again, it should be 
remembered that if any number is divided by a fraction less 
than І its value is increased. 


Ех.2. A and B can do a work individually in 12 and 8 
days respectively. They started doing the work together. 
But after 3 days A fell sick. B alone did the rest of the 
work. In how many days was the work finished? ` 


е 


AandB . В 
in З days in? days 
? part ? part 


We find that the work was done in two parts— 


(1) First part was finished by A and B together in 3 
days. 


| (2) Second part was finished by B alone in some days. 

| Further we find that in the first part there is one 
unknown quantity; whereas in the second part there are two 
unknown quantities. Hence the working of the sum should 
be started with the first part,for by unitary method we can 
find value of only one unknown quantity. 


Now observe how the sum should be worked out in 
steps: 


(1) First we are to find what part of the work is done by 
A and B in 1 day. 


In 12 days A does the whole work 
г. In 1 day A does shige the work 


; 12 
к. In 8 days В does the whole work 
г. In 1 day B does Тог the work 
* In day A and B do Gy + ў) 


| of the work. 


(2) Now we are to find what part of the work is done 
by A and B in 3 days. 


In 1 day A and B do ath of the work 


In 3 days A and B do( рх 3)th = > th of the work. 


(3) Now we are to find what part of the work is left 
which has to be done by B alone. 


Part of work left = 1 — 3 


ЕЕ! 
8-8 
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‚ (4) Now we are to find in how many days В alone will 
do 3. of the. work. 
B alone does the whole work in 8 days 
B alone will do 3 th of the work in (8 х gdays 
= 3 days 


(5) Now we are to find in how many days the whole 
work has been finished. 


А and В do the first part in 3 days 
B alone does the second part in 3 days 
Time required to finish the whole work is 6 days. 


Тһе work is finished in 6 days. 


Ex. 3. A man does double the work done by a boy at 
the same time. In how many days will 3 men and 4 boys 
finish a work which can be done by 10 man in 8 days ? 


It is given that work of 2 boys = work of 1 man. 


-. work of 1 boy = work of ў man 


-. work of 4 boys = work of x 4) men 


= work of 2 men 
-. work of 3 men and 4 boys 
= work of (342) men = work of 5 men. 


Thus the problem 15: no. of men days 
10 8 
5 ? 
10 теп сап dothe workin 8 days 
Заль ЭНХ ГУ?" 
wow on 7. 8Х10 
x49 x 


5 days = 16 days 


Hence 3 men and 4 boys will do the work in 16 days. 


PP 
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ДЕ А and B individually сап do а work in 10 hrs and 12 hrs 
respectively. How long will they take to finish the work if they work 
together? 

> A, В апа С individually can do a work in 6. days, 8 days and 
12 days respectively. How long will they take to finish the work if 
they work together? 

3. Rahim alone can clean the weeds of a jute field іп 24 hrs. But 
his younger brother takes 30 hrs to do the same work. Working 
together how long will they take to finish the work? 

4. Ram, Shyam and Jadu individually can plough a garden in 
18, 21 and 24 hours respectively. How long will they take to finish 
the work if they work together? 

5; Working individually Mahim and Naresh can plant paddy in 
a field in 8 and 12 hours respectively. In the morning Mahim worked 
for 2 hrs and left. Naresh came afterwards and finished the work. In 
what time was the whole field planted? 

6. A, B and C individually can do a work in 10, 12 and 15 days 
respectively. If each of them work separately for 2 days one after 
another, what protion of the work will be left? 

7. Working individually Nabin, Suresh and Abhay can do а 
work in 16, 20, 24 days respectively. How long will each of the pairs 
Nabin and Suresh, Suresh and Abhay, Марш and Abhay take to 
finish the work? : 

8. A certain work can be done by A and B in 12 days, by B and 
C in 15 days and by A and C in 20 days. How long will they take to 
finish the work if three of them. work together? How long will each 
one of them take to finish the-work? 

9. A B and C individually, can do a peice of work in 10, 12 and 
15 days respectively. They start working together. After 3 days. B 
leaves because of illness. How long will A and C take to finish the 
rest of the work? 

10. Three masons Shripati, Selim and Haran, working with their 
own groups of workers, can separately build a house in 30, 36 and 45 
days respectively. All the three groups started working together. 
Shripati left with his group after 3 days and after 5 more days Haran 
also left with his group. Rest of the work was finished by Selim with 
his group. What time was taken to build the house? 
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11. А and B individually сап do-a work in 20 and 30 days 
respectively. After working together for 7 days they left. C came and. 
finished rest of the work in 10 days. How long will C take to to finish 
the whole work? : 

12. 2 men do as much work as 3 women. How long will 5 men 
and 15 women take to finish a work which can be done by 4 men and 
9 women in 30 даув?- | 

13. А тап does double the work of a boy. 6 men and 12 boys 
can do a piece of work in 18 days. How long will 24 men take to do 
that work? . ! 

14. 2, men and 6 boys сап do a work in 6 days.That same work 
can be done by 5 men and 1 boy in 3 days. How long will 1 man and 
1 boy, working together, take to finish the same work? 


15. A work сап be done Бу 1 тап and 1 woman іп + days, by 1 


woman and 1 boy in 12 days and by 1 man and 1 boy in 9 days. How 


long will 1-тап, 1 woman and 1 boy, working individually, take to 
dothe work? 


16. Manju and Sandhya can paint a design in 12 hours. After they 
worked for 4 hours their friend Manika joined them to do the work 
and the rest of the work was finished in 2 hrs 40 mins. How long 
would Manika have taken to finish the whole work had she worked 
alone? у і 
17. Iman, 1 woman and 1 boy together can finish a work in 5 
days. But 5 women and 5 boys can do 5 th of the work in 1 day. 
How long will 1 man take to finish the work alone? 

18. A and B individually can do a work in 10 days and 14 days 
respectively. A alone worked for 4 days and then B alone worked for 5 
days. The rest of the work was finished by C in 8 days, How long 
would A, B and C have taken to do the work had they worked 

together? 


л гн 
19. 3 men and 5 women can do а work іп 2; days. 6 men and 4 


: wal 1 
women can do that work in 18 days. How long will 9 men and 10 


women take to do the work? 7 
20. A and В together сап do а work in 6 days and B аш Г 
together сап do it in 12 days. If C alone can do it in 36 d 


Я Ё lays, how 
Jong will A, B and C, working together, take to finish the w i 


ork? 
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21. A and B together can do a work in 15 days. They worked 
together for 9 days and then A alone finished rest of the work in 12. 
days. How long would each one of them have taken to do it had they 
worked separately. [S.F. 1963] 

22. · A-work can be done by A and B in 8 days and by B and C in 
12 days. But if three of them work together they can finish the work 
in 6 days. In what time will A and C, working together, finish the 
work? 

23. A work сап be done by А and В in 3 hrs 44 mins and by A 
alone in 7 hrs. A starts the work and they work alternately after every 
1 hr. In what time will the work be finished? 

24. A Band С individually can do a work in 10, 12 and 15 
days respectively. They start working together. But 5 days before the 
work is finished A leaves and B leaves 3 days before it is finished. 
What time is taken to finish the work ? [S.F. 1954] 


Problems on container of liquid: 

It is generally found that tap is used to fill cistern or 
other container of the same kind with water or any other 
liquid or to take out liquid from the container. The time 
required to do the same varies with the size of the tap. 
Again if there be a hole in the container liquid will go out of 
it. Problems connected with the above are as follows: 

(1) To fill whole or part of an empty container by a 
tap through which liquid enters (inlet tap) 

(2) To empty whole or part of a full container bya 
tap through which liquid goes out (outlet tap). 

(3) To find the result when more than one tap of the 
same type or of different types work together. 

Problems in nos. 1 and 2 can be solved by general 
rules of time and work. You have already learnt how to 
work out such problems. 


Problems in no. 3 may be of two types. Let us consider 
the following examples. 


(1) When more than one tap of same type work 
together the result is the sum of their individual work. 


Ex. 1. А cistern is connected with two inlet taps for 
filling water. First and second taps can fill the empty cistern 
in 6 and 12 hours respectively. If both the taps are opened 
together how long will it take to fill the cistern? 


Let us suppose that the capacity of the whole cistern be 


"Now in 6 hrs the first tap fills the whole cistern 
-. in 1 hrit fills Z th of the cistern 
in 12 hrs the second tap fills the whole cistern 
х in 1 hr it fills ith of the cistern 


. in 1 hr the two taps fill @ + ipn ог rth of the 
cistern. 


Now the problem is: work _ time (in hr) 
1 
1 1 
1% 2 


Two taps fill rh of the cistern in 1 hr 


7. two taps fill the whole cistern in (1+ i hrs or 4 hrs. 


г. It will take 4 hrs to fill the cistern if bot 


kept ope h the taps are 


Ex. 2. Petrol can be taken out of a etrol 
tank 
taps. The two taps, separately,can eia the full me ind 
and 12 hours respectively. If both the taps are opened 
together how long will it take to emtpy the full tiker? 


In 4 hrs first tap empties the full tanker 
*. In 1 hr first tap empties 28 of the tanker, 
In 12 hrs second tap empties the full tanker 
In 1 hr second tap empties b th of the tanker 


а айе) 


а Vhr two taps empty (+) ог3 
of the tanker. 


Now the problem is : work time (in hr) 
i 1 
1 ? 


The two taps empty 3 of the tanker in 1 hr 
7. the two taps empty the full tanker in (12-3) hrs 
or 3 hrs 
.'. If the two taps are opened it will take 3 hrs to 
empty the full tanker. 


N.B. Compare the above two examples with Ex. 1 
at page 63. 

. (2) When more than one tap of two types work 
together the container is filled up by the inlet tap 
and simultaneously it is emptied by the outlet tap. 
Because of this two things may happen. 


() When the inlet tap fills more than what is 


е emptied Бу the outlet tap at the same time,anempty 
or partially full container gradually gets more and 
more filled up. The rate of this filling=rate of 


filling by the inlet tap—rate of emptying by the 
outlet tap. 

Ex. З. A cistern is fitted with two taps. By the 
first the whole cistern can be filled in 10 minutes 
and by the second the full cistern can be emptied 
in 15 minutes. When the cistern is half full both 
the taps are opened. Jn how much time will the 
whole cistern be full or empty 9 

In 10 min the first tap fiills the whole cistern 
, in 1 min the first tap fills у; of the cistern. 
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In 15 min the second tap empties the whole cistern 
7. in Ішіп thesecond tap empties р; ofthe cistern. 
Here we find that the rate of filling is more than 
that of emptying, because то part is more than Ts 
part. Hence in this case the half full cistern will 
be more and more full. 
In 1 min the first tap fills 3, part 
In 1 min the second tap empties ту part 


-.in 1 min the two taps will fill (26-15) part 
= 4 part. 


Application of algebraic principle: We have 
discussed positive and negative numbers in class 
VIL Similarly in this case if ‘filling’ is taken as 
positive, ‘emptying’ will be negative. That is, if in 
1 min the first tap “fills то Part” be taken as positive 
in І min the second tap “empties р, part" will be 
negative and when expressed by negative number 
it will be in 1 min the second tap "fills... part". 
Then the result of their joint work will be : 

In 1 min the first tap fills у, part 


In 1 min the second tap fills — 3. part 


7. in 1 min the two taps fill (35--(— 2) part 
— Gs - 1s) part =: рагі, 


Now the problem is: part time (in min) 
зб 1 
3 ? 


The two taps fill 3, part in 1 min. 
The two taps fill the whole cistern in (1+ 3) 


min=30 min 
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The two taps 813 of the cistern іп (30X4) min 

= 15 min. 

г. When both taps are opened together the half 
full cistern will be full in 15 min. | 

(і) When the outlet tap empties more than 
what is filled by the inlet tap at the same time full 
or partially full container gradually gets more and 
more empty. The rate of this emptying is 

rate of emptying by outlet tap—rate of filling by 
inlet tap. 

Ex. 4. А cistern has two taps. First tap сап ` 
fill the whole cistern іп 18 minutes and the second 
tap can empty the full cistern in 12 minutes. Both 
the taps are opened simultaneously when the cistern 
is half full with water. In how much time will 
the whole cistern be full or empty ? 

In 18 min the first tap fills the whole cistern 
7. in 1 min the first tap fills ү5 of the cistern. 
In 12 min the second tap empties the whole 
cistern 
“.іп 1 min the second tap empties ў» of the 
cistern. 

Here we find that the rate of emptying is more 
than that of filling, because г» part is greater than 
ps part. 

Hence in this case the half-full cistern will 
become more and more empty. 

In 1 min the second tap empties у» part 

In 1 min the first tap fills ; part 


7. in 1 min the two taps empty (25 — 4) part 
без part. { 
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Application of algebraic principle : 

In 1 min the first tap fills тэ part means 
in 1 min the first tap empties — 2; part. 

In І min the first tap empties— 3, part 

In 1 min the second tap empties - рагі · 


7. in 1 min the two taps empties Íf(— 38) (35) 
part = (5 - y) part = а. part, 


Now the problem is : part time (in min) 
Jy XM 
3 ? 


2. the two taps empty ;% part in 1 min 

г. the two taps will empty the whole cistern in 
(1+35) min = 36 ‘min 

г. the two taps will empty 5 of the cistern in 
(36 X3) min =18 min. 


2. When the two taps are opened simultaneously 
j the half-full cistern will be empty in 18 min. 


Exercise 12 


1. There are two taps fitted to a cister: 
be filled in 12 and 15 minutes гезресііуе] 
How long will it take to fill the empty с 
are opened simultaneously ? 


п. The cistern may 
У by the two taps, 
istern if the two taps 


2. Petrol can be taken out of a tanker by two taps. The two 
taps, individually, can empty the full tanker in 20 and 30 minu- 
tes respectively. If the two taps are Opened simultaneously, 
how long will it take to empty half-full tanker 7 

3, An empty cistern can be filled in 12 minutes by a tap. 
There is a hole іп the^.cistern which сап empty the full cistern 
in 18 minutes.: If the inlet tapis opened without closing-the 
‘hole, how tong’ will it-take to fill the empty. cistern 9 


ос uan 
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4. Total amount оѓ water that the bottom of a boat holds. 
canbe taken by a pipe in 20 min. But there is a hole at the 
bottom of the boat through which water enters and fills the 
empty boat іп 40 min. If the outlet Pipe is opened without 
tlosing the hole how long will it take to empty the boat 
fully ? j 

5. There are two taps through which oil сап be taken out 
from a barrel. The two taps can empty the full barrel in 25 and 
35 minutes respectivley. 5 minutes after opening of the first tap 
the second tap is also opened. How long will it take to take all 
oil out of the full barrel ? 

6. An empty cistern can be filled by an inlet tap in 20 min 
and the full cistern can be emptied by an outlet tap in 70 min. 
How long will it take to fill the empty cistern if the two taps 
are opened simultaneously ? 

7. An inlet tap can fill an empty barrel of kerosene oil in 40 
min. An outlet tap can take outall oil from the full barrel in 60 
min. When the barrel was 2 full, oil was taken out of it by the 
outlet tap for 15 min. Then this tap was closed and the inlet tap 
was opened. In what time was the barrel full ? 

8. The water tank on the roof of a house can be filled by a 
tap in 30 min. If the tap for supplying water to the house be 
opened the full tank is emptied in 45 min. If the two taps work 
simultaneously when the tank is half-full, how long will it take 
to fill it ; 

9. Because of sudden development of a hole ой falls from 
a full tanker for 10 min. The hole is then closed and the tanker 
wasfilled again by ‘the inlet tap in 4 min. If the empty tanker 
can be filled by the inlet tap in 28 min, in what time all oil 
would have fallen through the hole had it not been detected 2 

10. An empty cistern is filled by the inlet tap in 45 min and 
the fullcistern is emptied by the outlet tap in 20min. When 2 of 
the cistern is full the outlet tap is opened in order to clean the 
cistern. After the cistern is emptied it is.cleaned. for 10 min, 
Then the outlet tap is closed and the inlet tap is opened; How 
long will it take to fill % of the cistern right from the start ? 
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11. Тһе cistern of a house сап be filled by the municipal 
water supply pipe in 30 min. By opening the tap for household 
work the water of full cistern can be used for 4 hrs, One day the 
water supply pipe. was open only for 25 min. How long could the 
household work be done with the water supplied on that day ? 

12. The water tank on the roof of a house can'be filled by 
the water supply pipe in 35 min. ' There are two more pipes to 
distribute water to different parts.of the house. Through these 
two pipes, individually, all water of a full tank goes out in 120 
and 140 min respectively. The tank was half-full when all 
the three pipes were opened at 6 a.m; If the supply pipe is 
closed after 28 min, when will all water of the tank be 
exhausted ? f 


‚ Miscellaneous Exercise 1 


[ Give the answer correct upto two decimal places, if it is 
not otherwise stated in the question. ] 


1 Averages 
1. Answer the following questions orally : 

(i) What is the average of 5, 6, 8, 10 and 117 

(1) The average of 5 numbers is 13, what is the sum of the 
numbers ? d 

(iii) The average of some numbers is 9 and their sum is 99, 
What is number of those numbers ? 

(iv) Theaverage age ofthree students is 10 years, the average 
age of those three students and another new student is 
11 years. What is the age of the new student ? 

(v) Uttam, Sudip and Anup have 17 marbles to them. 
How many more marbels should they have so that ave» 
rage of their marbles be 7 ? 

(vi) Price of three pencilsof first kind ts 60 paise each and 
price of two pencils of second kind is 70 paise each, 
What is the average price of each of those pencils ? 
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(vii) Average rainfall on Monday апа Tuesday is 30 cm тапа 
the rainfall on Wednesday is 18 cm. Whatis the average 
rainfall on these three days ? 

(viii) The average of 10, 11, 12, 13, and another‘number is 
10. What is the other number ? 

2. Weights of 5 men are 552 kg, 57:5 kg, 60 kg, 45:4 kg 

and 50 kg. respectively. What is their average weight ? 

3. Among 6 boys the heights of first 5 boys are 131:2 cm, 
127:8 сш, 126:9 cm, 132:4 cm and 130 8 cm respectively. If the 
average height of the 6 boys be 129 cm, what is the height of 
the sixth boy 9 

4. In 4 months the price of paddy per quintal was 
Rs. 125:50, Rs, 129.50, Rs. 132 and Rs. 135 respectively. What 
was the average price of радаў per quintal and what was the 
average rise in price of paddy per quintal during those 
4 months ? 

5. The average monthly salary of 8 men is Rs. 295, monthly 
salaries ‘of 2 more men аге Rs. 2400 and Rs. 2350 respectively. 
What is the average monthly salary of these 10 men ? 

6. For the first 10 minutes a train travelled ata speed of 
35 kmjhr and for the next 5 minutes it travelled at a speed of 
20 km|hr. What was the average speed of the train ? 

7. 5 kg of tea at the rate of Rs. 22 per kg, 3 kg at the rate 
of Rs. 28 per kg and 21]; kg at the rate of Rs, 35 per kg are 
mixed together. What is the average price of tea per kg ? 

8. Average mark of 6 boys is 53. The first boy has got 2 
marks more than the second boy. The average mark of the 
rest 4 boys is 49. What are the marks of the first and the 
second boys, individualy ? 

9, A fruit vender sold 32 baskets of mango at Rs. 55 per 
basket, 41 baskets at Rs. 35 per basket and 15 basket at Rs. 46 
per basket. What was the average price of mango per basket ? 

10. Average daily income of 8 men is Rs. 13:20 and that 
of another group of 14 men is Rs. 12:10. pW hati із the average 
daily income of those 22 men ? 

11. A book seller sells 15, 24 and 23 books vat ба rates of 
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Rs. 4°50, Rs. 9°40 and Rs. 11:50 per book respectively; What 
is the average price of each book ? 

12. Runs of a cricketer in 10 innings are 41, 47, 50, 39, 48, 
12, 42, 32, 20 and 117. What is his average run рег innings ? 

13. What is the average of 75,85 and 70. What is the 
average in nearest whole number ? 

14 Runs of Kapil Dev, Gavaskar and Vengsarkar in three 
innings are as follows : 

Kapil Dev : 41, 89, 65 ; Gavaskar : 48, 24, 2 ; Vengsakar : 
2, 159, 12 . 

What is the average run рег innings of each in nearest whole 
numbers ў Whose average run is highest ? 

15. A train travels 500m in the first minute. In the 
next 4 minutes it travels in each minnte 125 m more than that 
in the previous minute. What is the average speed per hour 
of the train during those 5 minutes ? 

16. The sale proceeds of a Shopkeeper during the first five 
months are Rs. 6435, Rs. 6927, Rs. 6855, Rs. 7230 and 
Rs. 6562 respectively. What should be the sale proceed of the 
sixth month so that the average sale proceed during these 

| 6 months is Rs. 6500 ? ; 

17. Average age of 28 boys of class X of a school was 16 
yrs 3 mths. 8 boys left the class and the average became 2 
months less. What was the average age of those 8 boys ? 

18. 11 kg of tea of Rs, 28:50 per kg is mixed with 9 kg of 
tea at Rs. 22 per kg. What will be the average price per kg of 
the mixed tea ? 

19. For Saraswati Puja of the school Sujit bought 34], kg 
of apple at Rs. 8:50 рег кр. What quantity of apple should 


be bought at Rs. 12 рег kg, so that the average price of all 
apples becomes Rs. 10 per kg р 


20. A cultivator has 5 acres of paddy land and a vegetable 
garden, Yearly production of paddy is 8 quintal per acre, 
Average price of paddy per quintal is Rs, 128. 
income from the vegetable garden is Rs. 900. 
average monthly income of that cultivator ? 


His yearly 
What is the 
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21. The length of a sappling increases by 12 cmin the first 
three months. Average monthly increase of its length during 
the. next 3 months is 3*3 cm. What is the-average increase in 
length of the sappling during those 6 months ? 


22. Mahim went to gopalpur at a speed of 4 8 Кш|Вг and 
‘came back from there at a speed of 6 miles/hr. What was his 
average speed per hour? [ lmile- 1:6 km ] 

23, Rahman went to a place by taxi at a speed of 
1 km|min and came back at à speed of 11/5 km/min. What was 
the average speed of the taxi per hour ? 

24. Runs of some Indian players in'some cricket matches 


“between India and New Zealand are given below. Find average 


run of each per innings. 
Pankaj Roy—4 innings: 0, 28, 100, 173 
Vinoo Mankad —5 innings : 30, 223, 25, 17, 231 
Polly Umrigar—6 innings : 223, 15, 18, 1, 5, 79 
Manjreker—5 innings : 118, 0, 177, 1, 90 

25. 30 boys ofa class are divided into six equal groups. 
Average ages of the boys of those six groups are 10 yrs 6 mths, 
10 yrs 8 mths, 10 yrs 9 mths, 10 yrs 11 mths, 11 yrs and 11 yrs 
1 mths respectively. What is the average age of all the boys 
of the class 7 

26. The population of a townin 1931 and 1951 were. 
698078 and 854898 respectively. What was the average 
increase In population of the town during those 20 years * 

27. А man travelled 93 km and 85 km in the first 2 hrs and 
then took rest forhalf an hour. He travelled the rest of the 


distance in next З hrs walking uniformly at a speed of 7 km/hr. 


What is the total distance travelled ? What is the average speed 
of the man per hour ? 

28. Mr. Sarkar boughta car for Rs. 85000, His yearly 
expenditure on driver, petrol and maintenance was Rs. 6300. 
After 5 years he sold the саг бог Rs. 55000. What was his 
average yearly expenditure during those five years for the 
car ? 

29. Income and expenditure of Nirmalbabu for one year 
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аге given in the following table. Find his average monthly 
income, expenditure and savings for that year. 


(Rupees) 
From January to April 1575:50 


From May to September 2050:00 
From October to December 1476-75 


30. Five candidates of a political party polled 28330, 15154. 
28170, 46810 and 35034 votes in five constituencies. What was 
the average vote per constituency ? How many votes should 
another candidate of that political party pollat the sixth 
constituency, so that the average vote per constituency may 
increase by 480 ? (give your answers in nearest whole numbers.) 

31. Daily wage of a labourer is: Rs. 8-50. In a-year he got 
the opportunity for working 185 days. What was his average 
daily income during that year ? 

32. (i) Marks obtained by some boys and girls in English. 
Mathematics and History are given in the following table. 


Names of 


Find the averages from the marks of the boys and girls given 
in the above table and fill up the gaps in the following table. 


English Т Mathematica History Total marks 


Average marks | 
of boys 


of girls 


Average marks | ` Ч 
of boys & girls | 4 
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| 
| 

Average marks | | | | 
| 


32. (іі) Let us suppose that а student will be marked ‘good’ 
if his mark is more than the average and he will be marked 
‘weak’ if his mark is less than the average—following this defi- 
nition compare the two tables of 32 (i) and write ‘good’ or 
‘weak’ in the blank spaces of the following table. 


Chandra 


33. Average weight of 12 parcels is 1:85 kg. Addition of 
another new parcel makes the average weight 100 gm less. What 
is the weight of the new parcel ? : 

34. Number of seats and the price of 1 ticket per seat of a 
theatre hall are given in the following table, Find the average 
price per ticket for allseats of the hall. ` 


Price per ticket Ез. 2 Rs. 5 Im 10 
No. of seats 385 235 80 


35. Average height of 28 boys is 1:4 m. When 8 boys leave 
the group the average height inereases by '25 m, what will be 
the average height of the boys who leave ? 

36. Numbers of unemployed in the first 4 years are 4069 
thousand, 5100 thousand, 6895 thousand and 8218 thousand. 
Numbers of unemployed in second 4 years are 8433 thousand, 
9320 thousand, 9784 thousand and 10924 thousand. What is 
the increase in average yearly unemployed of the seconnd 
4 years over the first 4 years ? 

37. Numbers of vehiclestravelling on a road on a particular 
day in every halfan hour from 10 a.m to І p.m. are given in 
the following table : 


to 
10-30 


INo, of vehicles 93 


Answer the following questions : 

(1) How many vehicles Pass in average per hour ? 

(2) How many vehicles pass in average per hour from 10 
to 11-30? 

(3) How many vehicles pass in average per hour from 
11-30 to 1> 


35. Find average weight and height of boys from the 
following two tables, 


Height 
(metre) 


141 
1:39 
1:46 


39. (і) There аге 50 tom 
cultivator. He collected 1] to. 
tomatoes from each of 18 
the rest 22 plants. 


ato plants inthe garden of a 


each plant ? (5) What average weight of tomato did he get 
from each plant ? 


(ii) Ош of 40 kg he sold 12 kg at Rs. 1:20 per kg, 20 kg 
at Rs. 1:25 per kg and 8 kg at Rs. 150 per kg. (a) What was 
the average price of tomatoes collected from each plant ? 
(6) What was the average price and weight of each tomato ? 


40. Height, weight and examination marks of two groups 
of students are given below : 


First Group 


SOR RE ER e RR E 
(metre) 

adus 
(kg) ni 
82 


A 


9 
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Second Group 


[Height 15 149 139 
metre) г 
i отар рэза | БАЛЫ 


(i) Find average height, weight and examination marks of" 
each group. (ii) Which group has more average height ? 
(iii) Which group has less average weight ? (iv) If a new group 
is formed taking all the students of the two groups, what will 
be the average height, weight and examination marks of the 
new group ? 


Miscellaneous Exercise 2 
Square root 


(Try to answer questions 1 to З orally. If necessary 
do rough work. If not asked otherwise, give answer 
correct upto two decimal places.) 


І. Find the square root : ) 
Чу зе Gi) г. 4% (іу) ii, (v) бі 


(vi) 74; (vii “81 (viii) “09 (ix) “01 


(х) 


70001 (хі) “0049 (ХИ) “000001 


2. Find the greatest and the smallest numbers : 


(i) 
(iii) 
(v) 
(vii) 
(x) 
(xii) 


3. (i) 


ГА" ай! 


Jt; ~, Мц, М», (іі) 435, ves, 1, 3$ 
5 5 ; ) : 
Уй, 322320 Qv) qus ges ун 


Yi pe 0015 узу лы 
МРОТ, J0001, .7000001 (уш) ух; S09, 
470004, 0009 (x) 764 SOIT, JT 
43, 4225, 281 (x) 09, (09), уду 
45 

Some boys decided to help a poor boy and 


to contribute as many paise as the number of boys. 
They raised altogether Rs. 6:25. What is the number 
of helping boys ? 

(1) Each child contributed ав many 20 paise as 
the number of children taking part in a picnic. 
Total contribution amounted: to Rs. 320. What 
was the number of children ? 
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(ii) What smallest number should be added to 
Г 56 to make it a perfect square ? 


(уі) Length of a rectangular field is twice its 
breadth. Ifthe area о їе field be 200 sq.m, find 
its length and breadth. 


(v) Product of two numbers is ‘02 and their 
quotient is 2. What are the numbers 7 


4. Find the square root : 


61 21 5% 2401 
(a) 35%; 431, 2723 ios guy 


(b) 70:56, 151 29, 1522756, ра :051076 


(с) lj; 000324, 1521, 1082:41, -00053361 


(d) 22,3, 5,7, 11 ; (Correct upto three decimal 
4 places) 
(e) 79, "0013, "00064, 2341, 15-611 


(f) 3,3, A ІА, 13132 


1..2 
(2) 3— 3+1, Г3421, 5 
3, 22, - 


5 Which smallest number should be added to 
119:678 to make the sum a perfect square 9 

6. By which smallest number should 31i be 
multiplied to make the product a perfect square 9 

7. Each student of a school contributed as many 
paise as the total number of students of the school 
and the total contribution was Rs, 640:09. What is 
the number of students in the school ? How much 
did each student contribute ? 
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8. It;was decided that subscriptions would/be 
collected from. the villagers to repair the village 
school. It was observed that if each villager pay as 
many two paise as the total number of villagers, 
the total subscription will be Rs. 915:92. What is 
the total number of villagers > ў 


9. The area of a square is 1:5 hectares What is 
the length of the square in metres ? (1 hectare= 
10000 sq. m). 

10. The length of a Tectangular field is one and a 
half times its breadth and its area is “4704 hectare. 
What are its length and breadth in metres ? - 

11. The length of floor of a room is 3 times its 
breadth. The cost of cementing the floorat Rs, 10:20 


per sq.m. is Rs. 19:25. What are the length and 
breadth of the room ? 


12. Area of a rectangular field is 160 hectares, If 
the length is 22 times the breadth, find the length 
and breadth of the rectangle. 

13. Find the square root : 


[5x22 7x28110x3313x38 
30 


14, 50 square stones of equal length were needed 
to covera floor of area 72 Sq.m. What are the 
length and area of each stone ?. 


15. The area of circular park is 15400 Sq m. 
What is the radius of the park 2 Suppose that 


radius of a circle= зэ Xarea of the circle: 


16. Thesquare root of the Product of two numbers 
is called the geometric mean of those two numbers. 
Find the geometric mean of 121 and 625, 
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18. If a 2 1-9, boss 2-1; find the wike of a2+2ab+b2 and 
its square root. 


19. Find the values of the following expressions correct 
upto nearèst whole numbers by puting given values : 


(а) 12+b2 ; when 1 = 2.5 cm, Б=1`5 ст. 


0 2m 7 when П = 22, 1 = 98, g = 980. 


[бүл 51722 
(c) ЛД: "when М заба, Па h=9. 
ONES when А = 5544, I] = — 


(e) Va2+b2+c2, when a =3, b= 4, c = 12. 
(0 Ns(s-a)(s-b)(s-c) ; when a = 3 cm, b — 4 cm, 


с=5 em ands = іе) 


g) I ү 2а2с2-2с202-20252,-04-44-. 
when a -15 cm, b = 14 cm, c =13 cm. 


(h) Vab+be+ca; whena=b=c=5 


87- 


Miscellaneous Exercise 3 
Time and Distance 


(Answer question no.1 orally. Give your answers correct upto two 
decimal places if not otherwise stated), 


1. Indicate truc or false : 


_ distance traversed 
uis 


Speed 
(b) . Distance = mel 
(c) Speed time x distance 
(d) Time = speed x distance 
(c) Speed remaining Constant, morc dist 
less time. Ч: і 1 
() Speed remaining constant, more distance will b 
more time. 
(g) Ifthe speed be m 


апсс will be Covered in 


€ covered in 


OrC, à given distance will be covered in less 


CSS, a given distance will be covered in less 


() Time remaining constant, more distance will be c. 
speed be more. 
G) Time remaining 
speed be 165. 
(К) Two persons Start walking from the 5 
same dircction at speeds of 30m./min. After 
between them will be 50 m. 


(1) In the above question had the two persons walked in Opposite 
directions, the distance between them would have been 10) т. 


Overed if the 


constant, less distance will be covered if the 


ame place and in the 
1 minute the distance 


2. (а) Kamal covers + km in 10 minutes, What is his Speed per 


hour ? 

(b) Suren travelled 5 km іп an hour, How far Would he trave] in 
5 minutes ? 

(с) Rama runs 100 m in 2 seconds, How far Will she run in | 
second ? хай 
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(4) Surajit and Kamaljit start at the same time from the same 
place in the same direction at speeds 4 km/hr. and 6 km/hr. 
respectively. What will be the distance between them after 2 hrs ? ў 

(e) Pareshbabu and Rameshbabu start at the same time from the 
same place in opposite directions at speeds 8 km/hr and 3 km/hr 
respectively. What will be the distance between them after 3 hrs ? 

(f) A train, 100 m long, travels at a specd of 30 km/hr. What 

"time will it take to cross a post and to cross a platform, 200m long ? 

(g) Two trains, 100 m and 200 m long, start at speed 60 km/hr 
and 30 km/hr respectively from the same place and in the same 
direction. After what time will they cross cach other ? In what time 
would they have crossed each other had they travelled in Opposite 


directions ? 
3. Fill up the blanks of the following table giving appropriate units : 


100 m/sec 


| Знач сые УЧ Swit [a ince | 
150min3min "| — Гэм . | 


4. А man heard the sound of a lightning ah seconds after 


observing its light. How far is the origin of lightning from the man ? 
(suppose that the man saw the light as soon as, the lightning occured 
and the spcedjof sound is 330m/sec.) 

5. A man travels 516 m in 6 min. What is his speed per hour ? 


89 


6. А сусіізі crosses a bridge in т seconds at a speed of 13 
km/hr. What is the length of the bridge ? 

7. А train, 50 m-long, travels at a speed of 36 km/hr. How 
long will it take to cross a post by the side of the track 7 

8. A tain, 56 m long, crosses a tree by the side of the track in 
4 [seconds. What is the speed of the train per hour ? 

9. А bus travels at a speed of 34km/hr. It Crosses two posts by 
the side of the road іп 5 seconds. What is the distance between the two 
posts ? 

10. А train, 70 m long, travels at a Speed of 75 km/hr. How 
long will it take to cross a platform, 105 m long ? 

11. Тһе speed of a boat in still water is 10km/hr. The Speed of 
the current of a river is 2 km/hr. How long ` will he take to cover 
600 m along the river by the boating if the boat travels (a) along the 
current, (b) against the current ? ` 

12. Distance between two hills is 1.15 km. A man Standing on 
the first hill saw a man firing a gun from the second hill and heard the 
sound of firing5 seconds afterhesaw flash of light from the gun. What 
is the speed of sound per second ? A third man heard the Sound 13 
seconds after he saw flash of light of the firing. Whatn is the distance 
between the man with gun and the third man ? 

13. А train leaves Burdwan at 8.30 a.m. and reaches Howrah at 
11a.m Оп:һе same day another train leaves Howrah at 7-30 a.m. and 
reaches Burdwan at 12.30 p.m. When will they meet ? 

14. A bus starts at 11 a.m. at а speed of 20 km/hr, At 12-24 
p.m. a Scooter starts from the same place in the 
тесі the bus at 6 p.m. What is the Speed of the scooter per hour ? 

15. Two men 35 km apart started towards cach other at speeds 6 
km/hr and.8 km/hr Tespectively. When did they meet cach other ? 

16. А train, 100 т long, running at 48 km/hr crosses a tunnel 
through a hill in 21 sec. What is the length of the tunnel ? 

17. The distance between two Cars travelling in the same 
direction is 40 km. The speed ‘of the car at the back is 25 km/hr and 
that of the one in front is 20 km/hr. When will the two cars meet each 
other and what distance will be cOvercd-by the car at the back ? 


d 
2 
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same direction and. 


18. The distance between Amal and Asit is 700 т. When they 


start walking in the same direction along the same road at speeds 23 


km/hr and 4 km/hr respectively, Asit was lagging behind. When will 
they meet eachother and what distances will be covered by each of them ? 
19. A man leaves his house at 8 a.m. at 8 km/hr to go to a town for 
shopping and came back to the house at 2 p.m. at a speed of 6 km/hr. 
He spent n hrs. at the town for shopping. What is the distance of the 


town from his house ? 

20. А boat travelled a distance of 28 km along the current in 4 
hrs. То come back the same distance against the current it took 7 hrs. 
Find the speed of the boat and the current of the river ? 

21. Two trains, 120 m and 90 m long, take 30 sec. and 5 sec. to 
cross each: other тоуіпр іп the same and opposite. directions 
respectively. Find the speed of cach per hour. E 

22. А тап climbs on top of a hill at 2 km/hr and comes back to 
the starting point at 3 2 km/hr. He takes 45! hrs to go and come 
back. What distance does he travel in the above process, 

23. Boatman Abdul went 20 km along the current in 4 hrs and 
came back the same distance against the current in 12 hrs, Find the 
specds of the current and of the boat. 

24. Тһе paddy field of a cultivator is at a distance of 1'2 km 
from his house. He gocs from home to the ficld at a spced of 60 
m/min апо goes back from there with hcad load of paddy at a speed of 
80 m/min. In the field he takes 10 min everytime for trying the load 
and for resting. His working time is 6 a.m. to 12 noon and 2 p.m. to 
5.30 p.m. What is the maximum number of times that he will be able 
to bring head loads from the field to home іп a day ? In the process 
what distance will he travel in a day ? 

25.(i) Two trains, 100 m and 120 т long, start at 10 a.m. and 
10.30 a.m. respectively, from two stations 25 km apart; along two 
parallel tracks towards each other. The-speeds of the two trains, are 30 
km/hr and 42 km/hr respectively. 
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(à When will the engine-drivers of the two trains meet each 
other ? 

(b When will the engine-driver of the first train meet the 

“5зепрег of the last compartment of the second train ? 

(c) When will the Passenger of the last compartment of the first 
train meet the engine-driver of the Second train ? 

(Ф. When will passenger of the last compartment of the first 
шаш meet the passenger of the last compartment of the second train ? 

(€) When will the distance between the two trains be 1 km ? 

(i) (Suppose that the engine driver is at the front most part of 
the engine and the passenger of the last co, 
part of the train). 


mpartment is at the rearmost 


(ii) Had the two trains Started 1; 
place іп е зате direction what wi 
questions (b), (c), (d) and (e) above ? ; 

26. A Steamer, 115 m long, travels at а speed of 45 km/hr and 
crosses a boat 65 m long, moving at a Speed of 18 km/hr in the same 
direction. What time will the steamer take to cross the boat ? 


gether at 10 a.m. from the same 
ould have been the answers of 


Miscellaneous Exercise 4 
: Time and Work. 


l. Answer orally : 

І man can do a work in 5 days. 
(а) In how many days will 1 man do the work ? 
(b) In how many days will 5 men do the work ? 


(с) In how many days will 5 men do а уу 
work ? 

(d) How many men will do the work in 5 days ? 

(0 How many men will do a Work twice 

(0 How many men will be néeded (б fini 


ork three times Ше: 


Ше work in 5 days? 
Sh the work in 1 day ? 
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hi 


(g) 


How many men will be needed to finish three times a work in 


15 days ? 


mo 


(9) 


Ф 


@) 


3. 


If more men are employed will тоге ог less number of days 
be required to finish the work ? 
Madhu can finish a work in 12 days and Bidhu does it in 10 


In how many days will the work befinished if they work 
together ? 

Madhu alone works for 8 days and then Bidhu joins him to 
finish the work together. Іп how many days will the work 
be finished ? 

Madhu works alone for 8 days and leaves, in how many days 
will Bidhu finish the rest of the work ? 

Sidhu alone can do the work in 8 days. In how many days 
will Madhu Bidhu and Sidhu, working together, finish the 
work ? 

Madhu works for 4 days and then Kamal joins him to finish 
the work together in 6 days. What part of the work wil! 
Kamal do in 1 day ? How many days will he take to do the 
whole work ? 

In how many days will Madhu and Bidhu, working together 
finish a work 5 times the work ? 

If each of Bidhu, Sidhu and Kamal had worked at a rate equal 
to that of Madhu, how many days would they working 
together, have taken to finish the work ? 

If all of them start working together and if Madhu leaves at 
the end of the first day, Bidhu and Sidhu leave at the endyof 
second and third days respectively, howmanydays will Kamal 
take to finish the work ? 

15 men earn Rs. 630 in 12 days. In how many days will 4 


men earn Rs. 1127 


4. 


6 cows can ploughl2 hectares of land in 25 days. How many 


hectares of land will be ploughed by. 10 cows in 20 days ? 


5. 


10 pumps can raise 45 tons of water in 10 hrs. How many 


hours will 15 pumps take to raise 100 tons of water ? 


n^ 


ig a pond, 12 гі long, in 20.days. How many men 
kn pies s ped in 25 days > (The bredth and depth of the 
pond will remain same.) 

7. З quintals of coal is necessary for keeping 25 ovens on for 5 
hours. How many quintals of coal will be necessary for keeping 18 
ovens on for 8 hours ? 

8. 15 men сап make a 3 m high wall in 5 days. How many men 
will make a 4 m high wall in 2 days ? (Length and breadth of the wall 
will remain same) қ ^ 

9. б men can plough 5 acres of land in 8 days working 6 hrs a 
day. How much land will be ploughed by 10 men in 12 days working 
8 hours a day ? 

10. If 125 men can do а piece of work in 1 
men will be able to do the work in 100 days ? 

11. 6 men can unload coal from one truck in 
hours will 15 men unload coal from 3 trucks ? 

1241) Latif and Mahim can plant saplings in 1 acre of land in 10 
and 12 days respectively. If they work together, how many days will 
they take to plant saplings in 3 acres of land ? Out of the 3 acres wh 
portion is covered by each of them ? 

(ii) If each of them could plant saplings in 1 acre of land in 10 


days, how many days would they, working together have taken to 
cover 3 acres of land ? 


13. 15 coal labourers can cut 2 
working 8 hours a day. How Many la 
metric tons of coal in 2 months work 

14. Subal and Amar together can do a work in 1] 5) days. Subal 
alone can do that work in 20 days. Subal alone worked for 8 days and · 
then Subal and Jaygopal worked together for 6 days. The rest of the 
work was done by Amar in 3 days. ; 

In how. many days will Amar and Jaygopal together do the work ? 

15. 5 typists can type 25 lines in 5 minutes. Н 
16 typists type in 16 minutes ? 

16.(а) A can do a work in 10 days and B can d 
how many days will A and B together do the Work ? 

(b) Suppose that A does the work in X days and B does it in y 
days. In how many days will they togetherdo the Work ? 


20 days, how many 


5 hrs. In how many 


at 


metric tons of coal in 7 days, 
bourers will be needed to cut 500 
ing 7 hours a day ? 


Ow many lines wil] 


o it in 15 days, In 
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(Express this number of days in terms х and у). Verify the truth of the 
answer of (a) putting 10 as the value of x and 15 as that of y in the 
above formula. Solve the following two problems with the help of 
that formula : 

(c) Kashinath can do a work in 8 days and Biswanath can do it 
in 10 days. In how many days will they, working together, do the 
work ? 

(d) Sunila can do a work in 5 hrs and Subhra can do it in 9 hrs. 
In how many hours will they together do the work ? 3 

17. Karim and Sudhir together can make a wall in 20 days. After - 
they worked together for 12 days Karim alone finishes the rest of the 
work in 10 days. In how many days will each one of them make the 
wall ? 

18. Labani, Srabani and Nandini together can make 75 dolls in 5 - 
hours. They started working together with a contract of making 75 
dolls. Labani left after working 2 hours. Srabani and Nandini worked 
together and made 15 dolls in 1% hrs. Then Srabani Icft Nandini 
alone made rest 30 dolls in 5 hours. How many dolls docs cach of 
Labani, Srabani and Nandini make in 1 hr? 

19. A,B and C together can do a work іп 10 days. A alone can do 
the work in 30 days and B alone can do it in 40 days. In how many 
days can C alone do the work ? 

20. There is food to feed 10 persons for 25 days. After 8 days 4 
persons joined them. How many days will the rest of food last them ? 

21. 4kg rice is necessary to feed 4 men for 4 days. 

(i) How many days will 2ekg rice last for 20 теп? 
(ii) How many kilogram of rice will be necessary to feed 20 
men for 20 days ? 

22. 12 men can make 144 chairs in 8 days. 

0) Ноў many men will make 150 chairs in 10 days ? 
(1) How many chairs will 30 persons make in 12 days ? 
(іі) In how many days will 200 men make 72 chairs ? 


23. Ashoke does 13 of a work in 36 days and then he along with ` 


Arabinda finished the rest of the work in 33 days. In how many days 
can each of Ashoke and Arabinda alone do the work ? 
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24. (а) Асап do a work in x days, B can do it in y days and C 
can do it in z days. Prove that. 


HP. 
(i) A and B together сап do the work in хуу days. 
5 : X2; 
(і) AandC together can do the workin xac days. 


(i) В апа C together can do the work in JE days. 


(iv) A, Band C together can do the work in 
Xyz ; 


SLES 

Xy+yz+zx 

(b) In cach of the followin 

are given. Fill up the blanks b 
appropriate formula : 


days. 


8 rows some necessary conditions 
y putting the valucs of X, y and z in 


In every case work out th 
answers in the table, 


€ sum by arithmetica] method and verify the 


25. 12 men can do a Work in 4 da 
timos a work in half the time ? 

26. 50 men can do a work in 50 days, If 5 
work and if 10 men leave after every 10th day, 
will be left after all men had left ? 


ys. How many men will do 8 


0 men start doing the 
what part of the work 
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27. A cistern is filled Бу 1st and 2nd taps іп 30 and 40 minutcs 
respectively. In what time will the cistern be fifled if both the taps are 
opened simultaneously ? 4 

28. There are two taps fitted to а bathrooom cistern. The first tap 
fills the empty cistern in 2 hrs and. the second tap empties the full 
cistern їп 3 hrs. 

(i) Both the taps are opened simultaneously when the cistern is 
empty. How long will it take to fill the cistern ? 

(ii) “When the cistern is empty the second tap is opened 15 
minutes after opening the first tap. How long will it take to fill the 
cistem ? 

29. An empty tank is filled by the first tap in 40 minutés and the 
full tank is emptied by the second tap in 30 minutes. 

(i) If both the taps are opened simultaneously when the tank is 
full, how long will it take to empty it ? / 

(i) When the tank is full the first tap is opened 5 minutes after 
opening the second tap. How long will it take to empty the tank ? 

30. Three laps are fitted to a cistern. The empty cistern is filled by 
the first and the second taps in 3 and 4 respectively. The full cistern Is 
emptied by the third tap in 5 hrs. How long will it take to fill the 
emply cistern if all the three taps аге opened simultaneously ? 
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| 
1. (а) 5, (04 (2609) 3 2 @) 96, 315, 101, 807, | 
232 (b) 1001, 1092, 613, 325, 7564. 3: To. of digits -3, 5, 4 . digit 


Ф 164m (b). 242 


- (а) multiple (0) fac 


. (a) 1$, 35° (5) 140, 280, 3. (а) 4 (b) 144 (с) 60 (а) 64-5 | 


Arithmetic 
Answers 


Exercise 1 (a) 


26) “0101, -0011, 001, “00098, 0000. 


(b) 51, 1» 1499, P. 299 


Ва о aaa, 210 
© 1107 117 no y 212. 
DUM оза RR METER 

O 9 4950 7' 35° 40000” 


(а) 4666321 (Ы) -00355 


31 gallon less. 


Exercise 1 (b) 


Н. С. F. (f) product." 
3 
1359 1. (9.9, in 
© 375 4. (а) 407 © 160” @ 05. (е) 12. 


Exercise 1 (с) 


(b) 1,3,7, 57 
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km. (c) 2:31 gallon, 2 gallon, 


‘or (с) L.C.M. (d) multiple (e) ECM, 9 


in unit's place Зог7,Зог7,2ог8 4.28 5. 99856, 10000 6.13 
7. 29 rows, 35 8.23 9.60 rows, 102 10. 25, 100. 


Exercise 1 (d) 


15 21 sec, 2177 scc, 18 km/hr, 17:1 km/hr, 16-56 km/hr. 


2. 18 min 45 sec 3. 1 hr 52 min 4. 1.44 Кт 5. 122 6. 52 


sec, 20-52 see 7. 1231 Кт. 8.7hey will reach together. 


Exercise 1 (e) 


1. Rs. 18590 2. Rs. 1937-50 3. 6 4. 165 5.25 yrs 6. 2 


7. 8 years 5 months 8. Rs. 810 9. Rs. 1090 10. Rs. 700 11. 8. 


yrs 
Exercise 1 (f) 


1. 2m, 4 sq. m 2. 74:75 sq. m, Rs. 168-19 (approx) 3. Rs, 27 
4. 16m, 8 т 5. 10m, 40m 6. 516 sq. m, Rs. 774 7. 76.25 sq.m, 
323-75 sq. m 8. 13 sq.m, Rs. 58:50. : 


Exercise 2 


1. 63 2. 16 runs 3. 4:75 quintal 4. 145 5.90 6. 87 7. 196 
8. 11 yrs 9. 24 runs 10. 14:3 yrs 11.49 12. :02 ст 13. 146:8 ст 
14. 149 15. 75-40 16. 132,66,33 17. 48 18. 11 yrs. 
19. 1-1 quintal more per bigha. 

20. 125 machine parts, 1500 machine parts. 

21. A—Rs. 490, B—Rs. 520, C—Rs. 550. 2221 
22: 54 ст 23.3 yrs 24.50 runs 

25. Both have same average 26. 40 km/hr. 
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Exercise 3 


1. 515 2. Rs. 135 3.48 4.Rs.7-25 5 122 ст 6. 825%in/min 
7. 940 quintal 8.4525 9. 29°С 10. 105 11.8 team—1 runs 
12. Rs. 43 13. Average mark i 
14. 157-2 cm. 15. 14'48 yrs. 


Rs. 122-50. 
d Exercise 4 
915 Gy 8S Gin 29 OX og Lge аа do 
1; (і) 16 Gi) 23 (ш) 30 (іу) 127 (у) ls (vi) 226 (vii) 96, 
ii) 216; Gy TUA Т. Eg ў. 
(уш) 225 (іх) 73 (х) ІТ (хі) x (xii) 913 (хш) 1052. 


60 , 33 E705 * - 
79 (xvi) 105 (xvii) ===> (xviii) 12136 


8 1871 
га 1487 3 
(хїх) 5460 (хх) 1607 


3 ы; 1 19 i 
2: 223 3: 16 Part 4. 15 5:3 6.15 gA 16 times. 


(xiv) £ (xv) 3 


Exercise 5 e 

1. @ 7 Gi) -12 (ій) 09 (iv) -56 (уу-87 (vi) 94 (vii) 3.5 
(vii) 5:7 (ix) 742. (x) 1-86 (xi) 013; (xii) 225 (xiii) 11-02 м 
(хіу) 13:66 (ху) 8-729 (хуі) 16:54 (хуй) 86-42 (хуш) 27-95 

2. 08 3.105 4. 203m 5. 24m 6.25 7.1554 8. 18 cm, 


Exercise 6 


1. (i) 2236 (ii) 2-646 (1) 3-464 (iv) 6-083 (V) 9274. (vi) 10-724 
(vii) 16:031 (viii) 26-627 (ix) 33-680. (x) 71-099 (xi) 79:354 
(xii) 95-021 (xiii) 107-345, 


(ій) 816 (iv) 2299. (у) 2087 (vi) -861 
415 (ix) 775 3. (i) -63 (ii) 1-58 (iii) 47 
GV) 48 (v) 45. (vi) 3-77 (vil) 04 (уйі) 3-24 (іх) 10-05 


Exercise 7 


1. 40km, 15 km/hr 2. 53 min 20 sec 3.5 km/hr 4. 12 km/hr 
5. 72 km/hr 6. 3 min 24 sec. 7. 33 sec 8. 250m 9. 125 m, 
45 km/hr 10. 250 m, 150 m; 40 sec 11.2 min 15 sec 12.21 
sec 13. 9 km/hr 14. 176 m, 79.2 km/hr 15. 65 m, 39.6 km/hr 


16. 7 km. 4 hr 12 min. 


Exercise 8 


1. 4hr,42 Кт 2. (i) second, 500 m (ii) 4.5 km (iii) 6 min 
3. After 5 hr 12 min, 156 Кт 4. 12 - 24 p.m., 11.520 km 
5. 90 km 6. After 20 sec 7. In 1 min. 8. After 20 min 

9. At B 10. 4.9 m.sec 11. 1 km, 12 km/hr 12. 6 m./sec 
13. 28 min 14. 18.04 km/hr approx 15. After 2 min 30 sec, 


:1.50 m. 16. 6 sec after A started his return journey on his way 


back, 450 m from the starting point. 17. 4km/hr 18.48 km/hr 
19.14.4 sec. 


Exercise 9 


Б @ 2 hr (ii) Shrs 21) 40 Кт (ii) 51 km 3.2 km/hr 4.7 km/hr 


5. 11 hr£6. 24 Кт 7. 8km/hr 8. 7km/h4, 2 km/hr 9. 5 hrs. 
10, 4 һг8.11. 5 km/hr 12. 5 km/hr, 5.8 km/hr 13. 1. hr 15 min 14. 


250 km/hr 15. At 3.30 рт. 16. 120 Кт 172 hi$more, same time 
18. Boat B, 2 тоге. 


Exercise 10 


І. 253m 2.25 days 3.3 days 4.28 workers 5.210 6. 6 days 
7. 7 persons 8. &hours9. 290 т 10. 80 workers 11. 4 workers . 
12. 12 days 13. 24 days 14. 16 days 15.2 16. 5.17. 15 18.270 
19. 120 20. In 48 days: 21. In 30 days 22. 156 і 1 
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Exercise 11 


4 2 ie NAT M 
1. т 2. 23 days ; 133 hr 4. 675 hr 5. 11 hr 6. 2 work 
1. 83 days, 1010 days, $5 Jays 8. 10 days, A—30 days, B—20 days, 


С--60 days 9. 14 4вуз 10. 26 days 11. 24 days 


12.20 days 13.9 men 14. 14 days 15. Man —12 days, Woman— 
18 days, boy —36 days 16. 6 hrs, 17. 12 days 18.5 days 19.1 day 


20. 51-4ауз 21. A—30 days, B—30 days 22. 8 days 23. Зы 
24. 7 days 


Exercise 12 


1. GE min 2. 6 min 3.36 min 4. 40 min 5. иш 6. 28min 
1--. А М 

7. 233 min 8.45 тіп 9.70 min 10 452 min 1I. 3hrs20 min 

12. At 7-24 a.m. 


MiscellaneousExercise 1 


l (i) 8 Gi) 65 (iii) 11 Giv) 14 (v) 4 (vi) 64 paise (vii) 26cm (vii) Ў 
4 2, 53.62 kg 3. 124.9 cm 4. Rs. 130.50, Rs. 3.17 5. Rs.7116.30 
km/hr 7. Rs. 26.81 8. 62.60 9. Rs. 44.15 10. Rs. 12.50 11. Rs. 

8.99 12.44.8 13. 76.67, 77 14. 65, 25,58; Kapil Dev's 

15. 45km 16. Rs.4991 T 


: 17. 16 yr 8 months 
18. Rs. 25-58 19,” 2.625 kg 20. Rs. 501-67 21. 3-65 ст 


22. 6-4 km/hr 23. 72km/hr 24. 75-25, 105-2, 56-83, 77-2 

25. 10уг9% months 26. 7841 27. 39 Кт, 75% " 

28. Rs.1025 .29, ду, income — Rs. 425-19, Av Ex ie di 
Rs, 348.40. Av. Saving — Rs. 76.79 30. 30700 = "- 

31. Rs.431 32. (i) i 5 


[Average marks] English T Mathematics] History | ror 


Average marks 39.5 133.17 
| 
Average marks 62.25 170.5 
ЕН 
of boys & girls 
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e) 2 эвэр [намерана 
good | weak | вооа | weak || 


Мыш | ном | ава өө төс [а нө | 


History good weak 


33. 550 gm 34. Rs.3:92 35. 775сш 36. 3544:75 
37. (1) 176:67 (2) 210 (3) 143:33 38. (i) 44:63 kg (ii) 141 ш 
39, (і) (а) 16 (b) 800 gm (ii) Rs. 103, 6°43 paise, 50 gm 
40. First group: height—1°53 m, weight—35°06 kg, exam. 
marks—406:86 ; Second group.:  height—1:43 m, weight— 


42:25 kg, exam, marks—417 5; New group : height —1:48 m, 


weight —38°38 kg exam. marks—411:77. 


Miscellaneous Exercise 2 


1. ().2 00 a, (8) 2 (Gv) у; (9 25 (у) 2i 
(vii) -9 (vii) З (ix) -1 (к) 01 (x) “07 (xii) '001 
2. 0 /; Jew ЛБ / ü) JE SK 
о ЛЬ М Ji й (09 зь АҢ 
мі) 01, 000001 (уін) J09, J-0004 (ix) J7, 
Jom () 3, /81 (к) /909 (09% (кі) 4/5, 
а 3.0 25 (й 4 Gii) 1 Gv) 20m,lOm (у) 2,1 
4 (a) 10» 2, 16, 32, 226 (Ы) 84, 123, 1234, 
48, :226 (©) 17» 018, 39, 329, 0231 (4) 1414, 1-732, 
2:236, 2:646, 3317 (e) “95, "04,03, 4°81, 395 (f) “63, *65, 
ла, 110, 1145 (0 777, 89, -97, 184, -71 5. 1322 
6. 136 7. 253, Кз.253 8. 214 9. 12247 m 10. 84 m, 
s6m 1L 75m, 25m 12. 2km, 800m 13. 5 
14. 12dcm,l44sq dcm 15.70ш 16. 2775 17. T07 cm 
18. 164 19. (а) 3cm (b 2 () 7 (0) 21 (9 13 
(D 6sq.cm. (в) 84sq.cm (b 9. 
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уць з 


Miscellaneous Exercise 3 


1. (a) True (5) False (с) False (4) False (е) False 
(f) True (g) True (h) False (i) True (і) True 
(© False (I) False 2. (а) 3km (b) 41667m (с) 5m 
(d) 4km (е) 39km (f) 12sec, 36sec (г) 36sec, 
12sec 3. 6 шіп, 1 hr, 30 sec, 1 km, 163m, 720 km, 
3-6 km, 180 т, 25 ст 4. 1155m 5. 516km 6. 281 m 
7. Ssec 8. 504Кш 9. 75m 10. 8:4 вес 11. (а) 3 min 
(b) 41 min 12. 230 m, 2:99 km 13, 9-50 a.m. 14. 25 km/hr 
15. After 21 hrs. 16. 180m 17. 8 hrs, 200 Кш 18. 168 
шіп, Amal—1820 m, Asit—1120 m. 19, 159 кш 20. 5-5 
km[hr, 1:5 km/hr, 21. 88:2 km/hr, 63 km/hr 22. 11,5; кп 
23.- 33 km|hr, 18 km/hr 24. 12 times, 28:8 km 25. (i) (a) 
10 hr 38 min 20 sec (b) 10 hr 38 min 26 sec (с) 10 hr 38 
шіп 25 вес (4) 10 hr38 шіп 31 вес (e) 10 hr 39 min 21 sec 
(i) (b) 10 hr 30 sec (c) will not meet (d) at the star 
(е) 10 hr 5 min 30 sec, 26. 24 sec. 


Miscellaneous Exercise 4 ў 

1. (а) 5days (b 1 дау (с) 3days (4) 1 (е) 2 (0 5 
(g 1 (b) less 2. (а) 5р; days (b) 17; days (с) 33 days 
(d) 3$; days (е) gy, 36days (f) 276, days (ғ) 3 days 
(h) 3 days 3. 8days 4. 16 hectares 5. 85 hrs 6. 35 
1. 3 5 quintals 8. 50 9. 16% acres 10. 150 11. 6 hrs 
12. (i) 16 f days, Latif Ly; acres, Mahim 1,4 acres (ii) 15 days 
13. 500 :14, l42days 15. 256 іпеѕ 16. (a) 6 days 


(9 ХУ days (с) 4% days (d) 32, ые 17. Karim—25 
x+y 


days, Sudhir— 100 days 18. Labani—5, Srabani — 4, Nandini 
—6 19. 24days 20. 124 days 21. (i) 4 days (ii) 100 kg 
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dii) 4 22. (i) 1C (i) 540 (ili) 2 day 23. Ashoke – 135 
days, Arabinda- 7! days 24. (b) Ist work—213 days, 
34, days, 333 days, 24, days, 2nd work—5,5, days, 3$ days, 
4 days, 27 days, 3rd work—8 days, 23 days, 23 days, 
2 days, 4th work-20 days, 1% days, 21$ days, 15 days. 
25. 192 26. 2 рагі 27. 171 min 28. (i) 6 hrs 
(i) After 5 hrs 15 min 29. (i) After2 hrs (ii) 1 hr 40 min 
30. 234 hrs. 
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ALGEBRA 


Chapter 1 


Revision Exercises on previous lessons 
Exercise 1 


1, Write using sings : 
(i) sum of pandq (іі) 5 less than a (iii) 10 times b 
(iv) 5 more than 3 times x (v) 7 more than the sum of 
a and b (vi) sum of a and b divided by c (vi) q 
less than p. 


2. Wirite in words : 

(0 х-у (4) р+а (йй) 4m (iv) 8 (v) раза 
(vi) 9+5 

3. You have x colour pencils. If you give у pencils to 
‘your brother, how many pencils will you have ? 

4. Madhabbabu is now 65 years old. (i) What was his 
age x years ago ў (іі) What will be his age y years hence ? 

5. How many milimetres are therein a metres b centimetres. 

6. The sum of two numbersis x. If one is y what is the 
other ? 

7. During Durgapuja the students ofa school raised а 
subscription of Rs. 250to help the poor. From that they bought 
clothing worth x rupees and the rest money was equally distri- 
buted among y poor persons. Find the share of each. 

8. The distance of B from A is x km. If the speed of a train 
is y km per hour, what time will it take to travel from A to B ? 

9. The digits in the unit’s and ten’s places of a number of 
two digits are x and 3 respectively, what is the number ? What 
will be the number, if the digits in the unit's and ten's places 
are x and y respectively ? 


10. You are elder than your brother by х years and your 
sister is elder than you by y years. If your present age is 12 
years, what are present ages of your brother and your sister ? 
What will be the ages of your brother and yoursister when your 
age will be the same as the present age of your sister ? 


Exercise 2 


Ifa=3, 554, c=2; 4-1, x=5, y=0, find the values of 
the following expressions : 


1. a+2b+3c+4d 2. Та-4х—4у-+-2с—3Ь 
3. ахь-с 4. b+c-d 
5. Taxb*6cxd 6. Sa~ 97 +90. 


2а--5Ь, 34-4а 
аа : 
5c TEES 


8. 3bex —10acx+3abx 


9. ax--by-- cd - ab 10. 4х4? 43x 256 xed 


Exercise 3 


1. What do you mean by the following statements ? 
(i) profitof —Rs. 15 (ii) —20 km below 
(ii) —10 metres to the north (іу) 

temperature 

.2. Fill up the blanks : 

(i) Loss of Rs. 10— profit of...—...of — Rs. 10 

(1) —5km.tothe зошһ=..(о the north 5 km. to the 
(iii) To go up by 15 km - To go down Бу... = ...Љу 15 km 
(iv) -5" decrease in temperature =. 


—10°C increase in 


““іпсгегве in- tempera- 
ture=5°-..in temperature. 


3. Arrange the following numbers in ascending order ; 
(i) 0,1, —3, 4, -8 а) —5,0,-1, —9, -7 
(iii) 3, — 2, 6, -4,8 (iv) 1, —1, 23, - 5 
(у) -3,% -53 (vi) -1, 3, 3, -%% -4 
24. If x22, y=—1, 2= 3, find the values of (i) х2+у2 +2? 
and (ii) x3 -- y? 23, 
5. Is the expression axb-c same as the expression 
ax(b—c)? Verify the result taking a=3, р= 4, c=2. 
-6. Simplify : 
(i) 3За-45-(35--4)-(5а-85) 
di) —-2-[-2-(-2-(-2-2)] 
(8) a—-[—a—i-a-(—a) 
(iv) 1-[1-(1-Q - 125) 
7. Ifa=3 and b=2, show that 
À wth ша -ab-b* (ii) —— M 
8. If a=1, 522, c—3 show. that 
a? +b? + c? – 3abc — (a-- b 4- c (a +b? + c? — ab — bc— са) 
9 Room charges of a hotel аге п rupees per day for the first 
two days and b rupees per day after that. What will the total 
charges be for c days (assuming c>2) ? 
]0. Fill up the blanks : 
(i) а-3%-3ста--3(---) 
(й) х-2у-2:-х-2(-%- ) 
(й) a—b+e—d=a—(-----) 


Exercise 4 


1. Add: 
(i) ад, 253, 3c? (й) хзу, 3x2y, —4x2y 
(ii) 5а3-2а--4, —3a? + 3а+1, 7a? — a, —2а+3 
22. Simplify : 
G) 5х+(—3х +8y +(— 6) +72 +(—3y) 
(4) @—-b)+(6-c)+(c—a)+(a+b+c) 
(ii) (р? +3р4+242)+(— 2ра+ д” —2p?) + (Aq? +p? — pq) 
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3. Subtract : 
(i) a+b+c from 2а- ЗЬ-с 
(i) 4x2—2y? —z? from 8x? — Зу?--423 
(ii) т2-ын2 from 4m? — 3mn-- n? 
4. Multiply : 
(i) 8x?, —2y?, 22 (i) ab, —2ab?, 4ab 
(iii) -—3ab?, --Зазсз, — 3ca? 
5. Multiply : 
(i) 3x?—5x by x+1 
(4) 52 —c? by b? c? 
(iii) yz+zx by x-y 
6. Simplify : 
(i) a(b—c)--b(c— a)-- c(a — b) 
(4) (у—2(у+2)+(2— х)(2+х)+(х- у(х) 
7. Wfx=al—m, y=bm—n, z=cn-1, 
simplify : x(l+m)+y(m+n)+z(n+)) 
Find the value of the expression when a=b=c=1 
8. Divide: 
(i) 12a*5? — 15a2b? --9ab by Зав 
(й) 36x3y3— 24x?y5 — 20х*у? by 4x?y 
(ій) 3pgr-- 12p* gr? —9p3g?r? Бу – Зраг 
(iv) 30m?n? + 40m?n* — 50m*n5 by 10т?п? 


Exercise 5 


1. Find squares of the following expressions 
(i) 4х--3у (ii) 8а-4ь (1) ху+с 
(й) 4x-—abc (3) х+у+2 (vi) 2а+3Ь—5с 
(уй) х+у+2р (viii) а-+Ь—с-1 
(ix) 1-2х-2у%32 (х) m+2n—3p+4q. 
2. Simplify : 
(i) (3a-+5b)? +2(3a+ 5b)(2a — 5b) +(2а — 5b)2 
(i) (3x—2y--2? - 28x - 2y-- 2(x -2y-- z)-- (x -2y4- 2? 
3. Express as perfect square : 


(i) 16а2-+8а+1 (ii) 36x? — 84x y-- 49y2 
T 4,4 А 9 3 
(iii) lito (iv) 4х2 ti т 


4 
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4, Find the values after expressing as perfect squares 1 
(i) 5°71 x 57142 x 5-71 x 4:29 +4"29 x 429 
(i) 647х647-2х647х3-47--347х3:47 ` 
(й) 36x3--132xy-- 121y? when x=8, y= - 5 
(iV) х2у2-10хус4-25:5 when x=1, p= —2, 2-3 
5. If x- y —3, xy=28, what is the value of х2--у% 7 


1 "T x 1 27 
6. If x+==4, show that (0354-52-14, dii) xti =194 
1 


`1. 1 m+ t=-5, show that’ та 223 
m m- 


8. If йу Алар; prove that (іі) аці 5242 
т т” 


з VNB 44 
(ii) (m+) =р? +4 

9. If a+b=5,a—b=1, find the value of 8ob(a? +b?) 
10. (i) What expression involving x should be added to 
4x2+16 to make the sum a perfect square ? 

(ii) What. expresion involving ab should be subtracted 
from 16a? --25b? to make the difference a perfect square ? 


Exercise 6 


1. Find the product using formula : 
(i) (а--6(а- 6) (4) (6a--55)(6a — 5b) 
(ii) (ac+ bd)(ac — bd) (iv) (4xy+ 5pq)(4xy—Spq) 
(М) (2m-+n+tp)2m-+n—p) (vi) (a+ 2b+3c)(a+ 25- 30) 
(уй) (2x-—y+32)(2x+y+ 32) 
2. Multiply with the help of formula 1 
(i) 1002x998 (i) 1511x1489 (iii) 556 х 544 
3. Simplify with the help of formula : 
(0 (a+2b —3c)®— (a-+2b+3c)? 
(ii) (Ax +5y+3z)2 - (3x - 2y+-32)? 
(іі) 4533х 4533-4531х 4531 
(м) (757 71)2 – (242-29)? 
4, Express as product of two expressions : 
(i) 8142-49 (1) 121т%—169п% 
(4) (3x+4y)?-(2x-y)? (4) а%--2а5--53--1 
(у) х2—9—4ху+4у? 


5. Express as difference of two squares : 
(i) 983x17 (1) 541x409 
(й) (2a--35)3a-F b) . Qv) (4x--3y(2x-3y) 
6. Faetorise with the help of formula : 
а) 4-25a? (й) х2у2—1 (üi) а252--с242 
(у) 25m? – 4n? (V) (a+b)?—16 
(vi) (4x-+3y)? - (3x—2y)* (vii) 64ax? — 49a(x — 2y)? 
(viii) (x2 +xy+y?)? = (x2 - xy y?) 
(х) 4b?c?— (b? +c? - a2)? (X) х?+у%+2ху—:° 
(хі) 16x?— 4a? +12ар — 952 (ii) a? —b? —2ac--2bc 
(xiii) x3—2x—y?-F2y (іу) 2mn-m?-m p 
(xv) (a3— 5? — c?-- d?)? — 4(ad- bc)? 
(xvi) c-bc?-baà?—a . (хүй) 2+а-а? 


Exercise 7 


Solve the following equations (1—17); 
1. 3x20 2, 52х=39 3. 11х--121: 
4. 8х-5х-2х-17-9--33--3 
5. 6+7x—4x=5x+10 6. 1Х-41х-34-1х 
7. 3х--4--10х-17-14-23х4-16-7х 


& 4-ф=й+1 9 1641-23-34 


10. 5х-3(2х-1)-43(6-х)-1 

11, 4(3--х)-3(2х-5)-6-х-2(3-х) 
12, 2x-5[7—(x-6)--3x] - 28-39 
13. 20(7х44)-18(3х--4)-5--25(х--5) 
14 2x-1 3х-2 5х-4 "x46 

Ё 3 4 6 12 


9-х 3х 1 
15. 13 - == 55 +125 


1 


9s 


Xx 1-13) 0х4+4)+16 


Ll am 4a RU 


18. Your present age is 8 years more than that of your younger 
brother. 4 years hence your age will be double that of your 
younger brother. Find out your age by forming an equation. 
19. You went to the market and bought 2 kg potato at the rate 
of Rs. 2 per kg., 2 kg atta at Rs, 2:50 per kg and some rice at 
Rs. З perkg. Your total expenditure was Rs. 24. Form an 
equation to find out the quantity of rice and solve it. 

20. Total marks in arithmetic scored by Nasifa, Sulema and 
Mandira was 162. Nasifa scored 8 marks more than Sulema 
and Sulema scored 10 marks less than Mandira, Form ап 
equation to find out marks scored by each and solve it. 


Chapter 9 


Multiplication and division of polynomials 


In class VII you have learnt how to multiply a 
binomial by another binomial. We shall discuss 
in this chapter how to multiply a polynomial by 
another polynomial. Jn this case also the basic 
rule for multiplication issame. When we multiply 
a polynomial by another polynomial, we generally 
arrange the terms of the multiplicand (the expres- 
sion to be multiplied) and of the multiplier (the 
expression by which to multiply) conveniently. 


First, we write the expressions, sothat the powers 
of one or more alphabets are either in ascending or 
in descending order. Then we multiply by writing 
the multiplicand first .and the multiplier below it 
(as in arithmetic). We consider the following 
example : А 
Ex. 1. Multiply 3a? — 4a --2a? +1 by 2a ға: - 3 


Here both the multiplicand and the multiplier 
are exprossions with one alphabet ; but the terms 
are not arranged according to the ascending or 
descendig order of powers. Arranging the multip- 
icand. За" - 4a + 2a? + l,according to the descending 
order of powers of a we get За? - 2a? — 4a + 1. 
Similarly arranging the multiplier 2а +а? – 3, we 
get а? +2а- 3. After arranging the multiplicand 
and the multiplier in the above manner we shall 
multiply in the following way : 
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Multiplicand = 3a? + 2а° – 42+ 1 
Multiplier = a? --2а-3 
3a? +2a* — 4a? +a? (multiplying 
by a?) 
ба? + 4a? — 8a? + 2a 
(multiplying 
: Бу 2а) 
— 9a? — ба? 4-12a- 3 
(multiplying 
by-3) 
За? + 8a* — 9аз- 13a? + І4а- З 
2. required product = За” + 8a* — 9a? — 13a? + 14a - 3 
Now let us consider how to multiply an expression 
with two alphabets by another expression with two 
alphabets. 
Ех. 2. Multiply x? +ху- y? by y? - x? ху 
Arranging the multiplicand and the multiplier in 
the descending order of powers of x, we get 
Multiplicand = x? + xy - у? 
Multilier эх -ху-у! 
x* t x?y — x2y? (Multiplication by х2) 
= x3y— x?y? + xy?( multiplication 


by - xy) 

хау? +xy3— yt 
(multiplication 
by у”) 


303. = x2y?- 2xy$ — yt 
'. Required product — x* — x?y? + 2xy* – y? 
9 


| 


Note that multiplicand and multiplier have been 
arranged in the descending order of powers of x. 
Note further that the partial products have been so 
arranged that the like terms of different rows are 
placed one below the other in the same column. A 
line has been drawn below the lowest row and the 
algebraic sum of each column has been written in a 
row. Then result,so obtained is the required product. 

Ex. 3. Multiply 3a? —4ax+ x? by 5x? -- 2ax — 2a? 

Arranging both multiplicand and multiplier in 
the ascending order of powers of x, we get 
Multiplicand — 3a? - 4ax + x? 

Multiplier = —2a? +2ax + 5x? 
— 6a* + 8a? x — 2a? x? 
| 6a?x— 8a? x? + 2ax* 
15a?x? — 20ах + бх" 

— 6a* + 14a? x За? x? — 18ах + 5x* 

Required product = — 6a* + 14a? x + 5a? x? — 18ах° 4-5x* 
Ех. 4. Multiply a? + 3a?b Зар” +b? by аз —3a?b 
t 3ab? — b? 


аз +3a2b+3ab2 -- b? 

аз — 3a?b + 3ab? —b 

а? --3a*b t 3a* b? + a? b? 

— 3a*b — 9a*b? - 9a*h3 — 3a2b4 
+ 3a* b? +94303 -- 9a? b* + Зар” 

Ew — a*b? - 3a?b* —3abs — bs 

ав —3ath? -3a?b* bs 

*. required product — а - 3a*b? + 3a2h+— ps 
Note: In the above example both mulitiplicand 

and multiplier are expressions with terms of same 
order and the order or maximum power of each of 
them is three. Note that in both multiplicand and 
multiplier the power of a in the first term is 3, inthe 
second term in the power of ais 2 and that of b is 1. 
Thus the total power is 2+1=3. Similarly, the total 
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power of. each of the 3rd and 4th terms is also 3. 
Thus both multiplicand and multiplier are with 
terms of the same order. It may also be noted that 
the product is also an expression with terms of the 
same order and the order of each term is 6. 
Multiplication of more than two polynomials : 
First we multiply any two expressions in the 
above manner. Then taking this product as the 
multiplicand and taking the 3rd expression as the 
multiplier we find the product in the above manner. 
In this way taking the successive products as multi- 
plicands and multiplying it by successive expre- 
ssios we complete the process of multiplication. | 
Ex. 5. Find the successive products of x? +х+1, 
x? — x land x* — x? +1. 
x?o- xl 
x?-x4l 
х*+х%+х* 
—х%—х®%®—хХ 
х2-х41 
225 +x? +1 
Thus the product of the first two expressions 
=xt+x2+1. Taking this product as multiplicand 
and the third expression as the multiplier we shall 
. have to multiply as before. 


xt+x?+1 
xt—x?+1 
x8 + x8 хе 
— x8 — xt — x? 
хі-хі 
x? +x* +1 


*. required product=x*+x*+1 
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In case of more than three expressions we shall 
have to multiply in the same manner. 


Multiplication by the method of ‘detached 
co-ef ficients’ : 

If both multiplicand and multiplier are two expre- 
ssions containing terms with different powers of the 
same alphabet then it will be less laborious if we 
find out the product by the method of detached co- 
efficients. In this method we only write successive 
co-efficients of the multiplicand and multiplier and 
then multiply as in the previous method. After 
obtaining the product of the co-efficients the alpha- 
bet is written with successive powers, In this method 
also the expressions are first arranged in ascending 
or descending order of powers. If any term con- 
taining a particular power is absent either in the 
multiplicand or in the multiplier, then the corres- 
ponding coefficient is to be taken ав O(zero). 
Observe the following examble : 


Ex. 6. Multiply 5x2 — 6x+3 by х-4. 
First we detach the co-efficients of multiplicand 
and multiplier. | 
5- 6+ 3 
l- 4 
5- 64 3 
-20--24-12 
5-26-27-12 
Here highest powers of the alphabet in the 
multiplicand and multiplier are 2 and 1 respectively. 
Hence the highest power of the alphabet in the 
product will be (2-- 1)— 3, 


г. Tequired product 543 _ 26x? +27х— 12 


13: 


Ex. 7. Multiply За? — 2a? + 5 Бу 2а” +3a—3. 


3-24 045 
2-3- 3 
6-4- 0+10 


[Here the term containing a 
is absent in the multiplicand. 


492 6+ 0+15 Hence the co-efficient of а 
. — 94 6— 0-15 hasbeen taken as 0.) 


6-5-15-16-15-15 


Here the highest power of the alphabet a of the 
product will naturally be 5 and the other terms will 


be in the descending order of the power of a. 


Remark : 


required product =6a* + 5а* — 15a? + 16a* 


+15a—15 
Two homogenous expressions with two 


alphabets can also be multiplied by the method of 
detached co-efficients. 


Exercise 8 


Multiply : 


papunuar 


o 


11. 
12. 


2a+3b+5 су За--45--2 
3x—4y+5z by xty-z 
5a? — 6a +8 by За? +2a 3 
5x3 +3x -2 by 2x* -x 3 


хах? 1 by х*+х?+1 


2k? —3k—1 by 3k3 —k -1 
8a? — За – 2a? by За? – 5a +1 
5m?--3—4m by 5—4m-E3m?, 
4x--3x3 - 2x14 by x-2x? 42 
x1—5--x* - 3x 2x? by 5 х'- 3x 
24 --3ab--b? by a? —ab-- b? 

хэ -43x%y+3xy2+y8 by х3-ху-у! 
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Й 


13. 
14. 
15. 
16. 
17. 
18, 
19. 
20. 
21. 
22. 


p?—p*q*-rq? by p3-Fg?4-1 

a? — 4q?b+ ab? — b* by аг--ар--53 

24х2--35х--4с by ах? - bx—c 

4х--355-2х32--1ру x -2x3 4-2 

6y* -E y*-F 1— 4y3 — 4y by 1--у3-2) 
x?-+y2+29—xy—yz—zx by xtytzc 

2a3b — 3ab3 – at 4- 59252 by 244 = 3a3b 4- 2ab3 — 442b% 
a? —ab+b*+a+b+1 by a—b4-1 

px? E qx?-Erx-4- s by px*?—qx-r і 

a*b? — с%--арс% — a3 3c by ава... a?*bc — ac? 


Find the product of : 


23! 
24. 
25. 
26. 
27. 


Find the product by the method of detached со- 


34. 


(a+b), (a — b), (a? 4-52) 

(x — y), (x* -+xy+y2), (x34 3) 

(3x-+1), (2x - 5), (х--2) 

(2х-3У), (4x4- 5y), (2x3 Зху+у?)! 

(a — 5), (a+b), (a*4- a3 53 -- 44) 

(ax-F by), (ax Ьу), (а2х2 — abxy+b?y2) 

(x* + 2xy + 3y?, (x? —2xy-43y2), (x*—2x2y24 зуа) 
(a+b+c), :4—b- c), (b+c-a), b+a—c) 

(a? — ab 4- b?), (аз +ab+b?), (at --азьз +6*) 

(xy-- yz4- zx), (yz — zx-F xy), (xy-4- yz) 

(2x — 3y), (4х2--6ху-р 9»?), (x+y), (х2 -ху--уз) 


efficients ; 
3x3— 5x 4-6 by 2x—4 

За! - 6a--8 by 3а2+ 54-6 

2x5 —4x3—5 by 3x3. +4, 2 
px? t qx-r by ахь 

Simplify : GF? — xy + y2) 4. (x -ураа 
Ifa-Ixt my n, bo mx-nyl, ceny4. 
find the value of a(m - n) Ба Deets 
If p=a?+ab+b?, а= 6 -Ebc e2 
find the value of (a+6)p *- (5 — с) 


+xy+y?) 
1у+т; 
т) 

згас сада 
qt (c — a)r, 
——— 
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Division of a polynomial by a polynomial : 


You have learnt in class VII how to dividea 
polynomial by a monomial. Now we shall discuss 
how to divide a polynomial by another polynomial. 


You know that the expression which is divided 
is called dividend and the expression which divides 
is called divisor. In this case also, like multiplica- 
tion, the dividend and the divisor are arranged in 
the ascending or descending order of powers of a 
common alphabet in those expressions and then the 
process of division is completed. 


First of all, in the following example, we discuss 
how to divide a polynomial containing one alphabet 
by another polynomial containing the same alpha- 
bet. 


Ех.1. Divide a* —7a? —2a? +8a+12 
by -a-a?-6 
First we arrange both the dividend and the 
divisor in descending order of powers of a. 
Dividend =at — 2a? — 7a? + 88-12 
Divisor -а?-а-6 
a? — a — 6) a* — 2a — 7a? + 8а+ 12(a? — a — 2 
a* — a? — 6a? 
- а? –а? + 82+ 12 
- аз +а? “ба 
— 2a? +2а+12 
да? +2а+12. 


required quotient —a? — a — 2. 
Let us now discuss how we have carried out tthe 
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division. First dividing the first term of the dividend 
by the first term of the divisor, we geta* +а?=а?. 
We take this а? as the first term of the quotient. АП 
the terms of the divisor аге now multiplied by this 
term and each term of the product 15 placed under 
corresponding term of the dividend. Subtracting 
this product from the dividend we get the second 
step of the dividend. Now dividing the first term of 
the second step by the first term of the divisor, we 
get —a* та? = —a. This (—a) is taken as the second 
term of the quotient. As before, whole of the divisor 
is multiplied by this term and the product is sub- 
tracted from the second step of the divisor. In this 
way we proceed as iar as possible. 


‚ Remark : We can also 
dividend and the divi 
descending order of 
alphabet. 


divide by arranging the 
Sor in ascending instead of 
PoWers of the common 


Now let ns see ho 
two alphabets b 
bets. 


w to divide a Polynomial with 
У another polynomial of two alpha- 


Ex. 2. Divide 3a? + 8a2b + 9452 
Here the expressions are alrea 
descending order of powers of а. 
а--25) 3a? + 8a?b 4 9дь2 + 1053 
За? + ба?Ь 
2a*b +9ab? +1053 
2a?b + 4ab2 | 
Sab? 1053 
2 
Sab? + 10Ьз 
required quotient — 342 + 2ab-- 552 


* 


+106? by a425 
dy arranged in 


(Ba? + 2ab +552 
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Now we discuss the above method of division. 
As before, 3a° + а= За? is taken as the first term of 
the quotient. Then the product of the whole of the 
| divisor and 3a? is arranged under the corresponding 
terms of the dividend and the second step of the 
dividend is obtained by subtraction. Then 2a?b +a= 
2ab taken as the second term of the quotient. In this 
way we proceed till we come to the end of the 


process of division. 


Ex. 3. Divide 16x*-- 36x? +81 by 4х° +6х+9 


Here both the dividend and the divisor are 
already arranged in the descending order of powers 
of x. Note that in the dividend there is no term 
containing x? and x, that is. the co-efficients of x°- 
and x are zero. For this reasonin writing the 
dividend some space 15 left in the places of x? and 
x 50 that we can write like terms just one below the 
other. Now observe the process of division. 


4x? +6х+ 9)16x* 4-36x? -81(4х2-6х-9 


16х* + 24x3 + 36x? 
= 24a ҮЯГ 


—24x3 — 36x? — 54x 
36x? + 54x - 81 
36x? + 54x -- 81 


*.. required quotient 4x? — 6x 4-9. 


Ex. 4. Divide 2-- x 8х2 +43 + x* —3x" + x° 
by 1+2x- x? 

Here both the dividend ánd the divisor are 
already arranged in the ascending order of powers 
of x. 
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1-2x- х92-; х—8х®+4х%-„х% За E x*Q-3x4- 
: 4 
2--4х- 2x? ДЕСІ х35-х 
—3x- 6x? 4x5 x3 3x5 x5 
-3x-Ó6x?4 3x3 | 
x? at Зах 
х%+2х%— x5 
—x* —2x5- x5 
—x*—2x5- x6 
required quotient=2—3x+4 x3 — y+ - 
Ex. Э. Divide аз +63 +сз – Зарс by а+Ь+с 
b+c)a® —3abe Tb +с2 (a? — ab- ca 
мё АА Tb? — be-p c2 
= a?b — a?c — 3abc +53. +c? 
—a?b—ab? — abc 


— a*c- t ab? — 2abc +58 +c3 


-азс — abc- ас? 
ab? — abe+act +58 +c? 
ab? шинээ 


- abe+ac2 —b?c-4- c3 
— abc —bc? -be 


ac? + bc? Tc 
ac?-bbc? — 4з 
^ Tequired quotient=a? +42 Tc? 


— ab — bc — са, 
Ex. 6. Divide 2x5 —2 by x? 2x? 12x41 
x9 4 2x2 
2x4 Ўдхе = 2Qx* — 4x2 
2х5--4х5%4у% 2,3 +4х—2 
— 4x5 +4х*—2уз 


—4x5—8x*— уз. 4x2 
4x*+ бхз 44,2 =2 
4х* +823 4 8424 4x 

~ 2x8 402—457 
-2х%-4х2-4)-2 

required quotient —2xs +4x2 +4х—2 
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Ехегсїве 9 


Divide : 


а? + 3а+2 by а+1 

x? +4х+4 by х+2 

та +7т+12 by m+4 

а? + 5а+6 Бу a+3 

x?—9x+20 by x- 5 

m? — 4m—21 by т+3 

x2—13x4-22 Бу x- 11 

а2-43а-40 by a+5 

ра-8р- 65 by р- 13 

10. 3x3+8x+4 by 3x42 

11. 3y24y-2 by yl 

12. 6c3—7c-4-2 by Зс-2 

13. . - 15x? + 17x -4 by 5x 1 

14. —21m? J-58m—21 by 3m- 7 

15. 4a? —9b? by 2a--3b 

16. 36с2 — 6cd 24 by —6c+2d 

17. 12a? -31а45--2052 by 4a—5b 

18. 6x3y—x2y? — 7xy3 --12y* by 2x+3y 

19. 24x?—65xy--21y? by 8х-3у 

20. 2а4с--7а3Ьс2--9а53с% by 2a? - 3abc 
. 2a8—7a2-—a+2 by a?—3a-2 

22. x3—4x?- x46 by х3-х-2 

23. 6a3—17a? —16a-4-7 by 3a? --2a- 1 

24. 1-а2--3а%- 5a? -F3a by 1 — 3a? +2а 

25. m*—2m? — 7m? -F8m--12 by m? - т 6 

26. 81x$-1 by 3x-1 

27. 5y3-4-14-10y* — 45? by 5y$—2y4 1 

28. 33р? – 13p?-F15p*— 9р+ 10 by 5p?— p4-2 

29. 15а — 32434-5023 — 32a+15 by 5a? - 4a +3 

30. 4с2-12с- d? -9 Бу 22--а-3 

31. 24x? -65xy21y? by 8x—3y 

32. a? -4ab-F4b? —9c? буа-25--3с 


өшөлөрврыы 
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33. 6m*+22mn3—8m2n? — 11m3n—8n* by бт? -- 4n? - Пл 
34. a?--4b? --9:2 + 4ab 4- 12bc -- бас by а--25--3с 

35. x8y? -xy-9— y* -3y3 -3y - x4 3x8 2 3x by 3- y+x? 
36. 2atx—7a?bx?+9ab?xt by 243--345х 


“ 


Inexact Division : 


When a dividend is not totally divisible by the 
divisor ie., at the end of the process of division 
there is such a non zero remainder that cannot be 
divided by the divisor, the division is called inexact 
division. Let us take the following example. 

Ех. 1. Divide 6x*— х+ +453 542.34. 1g by 
2x?—x-3 and find out the quotient and the 
remainder 
2x? – x+3)6x° - £94443 — 542 —3y 18(3х% 


Жх2-2х-5 
бх? —3x449x3 · 


25+ - 5x3 — 5x? 3x —18 
2xt = х3-3х2 
-4х5-8х5-3х-18 
— 4x? 2x? — 6x 
—10х° +3х—1$ 
т10х2-5х-15 
-2х- 3 
г. quotient = 3x3 + х2 2, 5, remainder = — 2x— 3. 
Note that —2x—3 сар по longer be divided by 
2x? —x+3, because —2x~ 3 js of first order and this 
order is less than the order of 2x2 — x+3 which is 2. 


Remark : The process of division will have to.be 
continued until the order of the remainder is less 
than that of the divisor and in doing so sometimes 
we may even get fractional co-efficient in the 
quotient. 
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Division by the method c£ ‘detached co-efficients’ : 

You have already learnt how to multiply by the 
method of ‘detached co-efficients’. This method is 
also applicable in division 


If both the dividend and the divisor are expre- 
ssions with same alphabet, then we can carry on 
the process of division by 'arranging the co-effici- 
ents in the descending order of powers of the 
alphabet. Observe the following example. 

Ех. 2. Divide 6x*+19x*+25x?+21x+9 by 

2х? + 5x43 ы 

Неге both the dividend and the divisor are 
arranged in the desconding order of powers of x. 

First we divide by the general method. 
2x2 + 5x - Зуба" + 19x? + 25x? + 21х+ 9(33? +2043 

6x* +15x8+ 9x? 
4x? + 16x? +21х+9 
4х2--10х2-- 6x 
6x? +15х+9 
6x? -- 15x -9 
required quotient —3x? -- 2x -- 3 

Now we divide by the method of detached 
co efficients. 

2--5--3)6--19--25--21--9(3--2--3 

6+15+ 9 
4+16+21+9 
4+10+ 6 : 
б+15+9 
6+15+9 

Highest power of х іп the quotieht will definitely: 

be 2. Hence the required quotient is 3x? +2х+3. 
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Remark : If the term containing any particular 
power of the common alphabet in dividend or divi- 
sor is absent, the above method of division may be 
applied by taking the co-efficient of the miss ng 
term as 0 (2его). We consider the following 
example. i 

Ex. З. Divide 2x^— 5x2 4.3 by x? 

Note that the terms containing 
missing in the dividend.. Hence the the co-efficients 
of those terms are to be taken as 0: (zero). 

1-2+1)2+0+0-5404+302444643 

2-442 
ж 4-2-53043 
4-8-4 
6-9-0-3 
6-12-6 
3 643 
3-6-3 
required quotient 2x3. 452 
In case of inexact division also we may apply 
the method of detached Co-efficients, 
Ex. 4 Divide a* — 293 — 7a? + 10a 4- 13 by a?2- 4-6 
1-1-6)1-2 -7%10-13(1-1-2 
ў 1-1-6 
 -1-1x1041i3 
-1-1- 6 


—2x+1 
X*, x*, х are 


t 6x 4-3. 


required quotient - д? 
remainder —2a 4- 1 
Remark : The process of 
continued until the number 
der falls short of the nuinbe 


-4-2 and 


division will have to be 
of terms in the remain- 
T Of terms in the divisor. 
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Exercise 10 


Find ош the quotient and remainder in the division of : 

12a? +14a +8 by За--2 

10x? —8x+5 by 5x- 1 

баз — 442 + 2а— 3 by a?--2a- 1 

х3--х2-8х-13 byx?-3x43 — 

12х4--5х3--33х2 -3х--16 by 4x? — x—5 

p* —6p? +13р? — 10p- 7 Бу p2—3p 4-2 

15x*--22 — 32% — 30x 50x? by.3— 4x 5x? 

х5 — 2x4 — 4x? +23x? — 31x4 12 by х2-2х-3 | 

18a? -- 24b? — 40ab3 —9a2b by 9a3 + 7b2+ 18ab 

x5 xy - х%у®%+ x? - 2xy* by x? xy - y? 

Find out, by the method of detached co-efficients, the quotient 
and the remainder, if any, in the division of 1 

ll. 2a? —93?b--13ab3 — 953 by 2a — 3b 

12. 63х2-19х-20 by 9x+5 

13. 21a? —26a? — 15a--20 by 7a? --3a—4 

14. 23*--1la? —13a?—99a—45 by:a? -F2a - 15 


оооло тро рм 


-. 


` 15. та-4тЗ- 18m? —11m+2 by m?—Im+1 


16. х5-2х8-4х3-19х3-31х--15 by x?— 7x4-5 

17. 2a5—5a2+3 by а? -2a-1 

18, 3x5—5x3--2 by x? -2x41 

19. a?4-64 by a? — 4a 4-16 

20. 81х4--2Бу3х-1 

21. a?—a?—8a—13 by a? -3a 3 

22. 12x4+5x3 —33x? – 3x-F16 by 4x? -x - 5 

23. a5 —2a*—4a°+ 20a? —31а+ 10 by a? —2a--3 

24. 245-2 by a? --2a? --2a H1 

25. Find the remainder in the division of x*+px?+qx-+r 
by x? +рх+4. 

26. Іп a division the divisor is x?—x4-i, the quotient is 

2х3--х-3 and the remainder is х--2, what is the dividend ? 
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Chapter 3 


Formulae and their applications 


Formula for the cube of the sum of two terms Н 
In class УП you have learnt the following 
formula: (a+b)?=a?+2ab+b?. This result was 
obtained by multiplying a+b) by itself two times. 
Similarly, we get the formula for (а +b)? by multi- 
plying (a+b) by itself three times. 
Proof of the formula 
(a+ b)? =(a t b(a - b(a - b) 
—(a t bY(a-- b)? . 
=(а+ b (a? *- 2ab 4- b?) 
— a(a? + 2ab + b?) 4- b(a? -- 2ab +b?) 
—a? +2a°b+ ab? +а?Ь+ 2ab? + ps 
— a? + 3a?b + 3ab? +53 
Tbus we get the following formula : 
(a+b)? = a? 4. 3a?b + 3ab? +з 
=a? +b? +3ab(a+b) 


Geometric representation of the formula with the help of 
blocks : 

Prepare two cubes of sides 7 cm and 3 cm 
Prepare three parallelopipeds of length and breadth 
7cm each and height 3 cm Prepare three more 
parallelopipeds of length and breadth З ст each 
and height 7 cm. Thus we get altogether eight solids 
of the following volumes. 

73 c.c. -опе 
33'с.с. =one 
7? X3 c.c.=three 
7x3?cc.-three 
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Total volume of these solids=(72+3X72x3+3 
X3? X 7 4 33) с.с. 
By arranging these eight solids in proper manner 
we get a cube, the length of each side of whose is 
(7+3) cm and hence its volume is (7+ 3)? с.с. 
(74-3) 273 3X 7?X33X7x3? 4-35 
Now taking 7 cm=a and 3 стб, we get 
(a+b)? =a? з 3a? b + 3ab? +b? 
Ex. 1. Find the cube of (x 4-5). 
(x + 5)3 = (x)? + 3(х)25 + 3x(5)? + (5)? 
—x?-4 15x? 75x 125 
Ex. 2. Find the cube of (За +4) | 
` (За + 4)? = (За)? + 3(За)?.4+ 3(3a)(4)? + (4)? 
— 27a? + 108a? + 144a 4- 64 
.Ex. 3. Find the cube of (4x - 7y) 
(Ax 4-75)? =(4х)° + (4x)? .7y +3 4х(7у)--(7») 
— 64x? -- 336x? y+ 588xy? + 343y* 
Ex. 4. Find the cube of 75 with the help of 
formula (75)° =(70 +5)? 
= (70)° + 3.(70)2.5 +3 70 (5)? 4- (5)? 
= 343000 + 73500 + 5250 -- 125 
= 421875 
. Ex. 5. Find the value with the help of formula. 
633x6:33x6:33--3x6:33x6:33x 367 + 3 x 6/33 
X 3°67 X 3:67 367 х 3°67 x 367 
Given expression = (6:33)? +3 х (6:33)? x 367 +3 
X 6°33 x (3:67)? + (3 67)" 
= (6°33 + 3:67)? 
=(10:00)° 
=(10)° = 1000 
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Ex. 6. Simplify : 
(3a+ 2b)? + 3(3a-- 2b)?(a~2b)+ 3(3a + 2b)(a~ 2b)? 
(a - 2b)* 
Taking 3a+2b= x and a—2b=y, we get 
Given expression = хз +3x?y + 3xy? + уз 
=(x +y)? 
=(3a+2b+ a — 2b)? 
=(4a)? = 64a? 


Cube of a polynomial 


Ex. 7. Find the cube of x+y+z. 
Gy z)? S (x yz)? 
If we use the formula taking (x+y) as the first 
term and z as the second term, we get 
А (xt ytz) — Geb y)? (хар) 3(х- у)л® 478, 
=х°+3х°?у-+3ху°-+у% +3(x? +2xy +y?)z 
+ 3xz? +4 3y22 4.28 
=x? E 3x*y-E 3xy? + уз t3x?z-F6xyz 4 3y?z 
T 3xz? + 3yz? 4 z3 
—X-y*-Fz*-E3y?z E 3yz2 4 322х--3сх3 
+3x2y 4 3xy? +6xyz 
Ex. 8. Use formula to find the value of 
х +9x? + 27х-+ 27, when x= — 3. 
х? -F9x? -- 27x +27 
=x? +3 x?.3--3.x.(3)2 + (3)* 
=(х+3)%#=(—3-+3)з 0. 


Fx.9. Use formula to find the value of 
8a? + 36a?b + 54ab2 + 27b*, when a—2 and 5-1 
8а° + 36a?b -- 54ab* 4-27Ьз 
— (2a)? +3.(2a)? b+3.2a(3b)2 +(3Ь)з 
= (2a + 3b)? =(2.2+3.1)=(7)3 = 343 
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Ex. 10. If x+y = 6, find the value of x3 + y3 + 18xy 

х3 +у3+ 18ху = xi +у3 + 3.х.у.6 3 
- x3 + уЗ + 3xy (x+y) [putting 6=x +y] 

(x+y)3 

(6)3 =216 
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Ex. 11.1Ёт+ п = 4, prove that m3 + n3 + 12mn = 64. 
Given expression = m3 + n3 + 12mn 

= m3 + n3 + Зтп.4 

= тЗ + n3 + Зтп (т+ п) 

= (т+ n)? [putting 4=m+n] 

= (4)2 = 64 (proved) 


Exercise 11 
Find the cubes of the following expressions with the help of formula : 


1. +2 2. За+4 3. 4с-4 

4. 3m+2n 5. a2+2b 6. ab+cd 

7. 3a * 2bc 8. 32 yz 9. x yz? 
10. р2+42 ll. a* b * 2c 12. a 2b * 3c 
13. 95 14. 110 15. 125 


Find the values of the following with the help of formula : 

16. (299 +3 х 09 x21 + 3 x 29 x (21)2 + (213 

17. 31°63 x 31°63 x 31°63 + 3 х 363 x 363 x 28°37 + 3 x 31°63 
х 28°37 х 28°37 х 28°37 x 28°37 х 28:37 

18. 289 x 2:89 х 2:89 x 211х211 x 2114 15 x 289 х2`11 

Simplify after expressing as cubes : 

19: (Sa+2b)3+3(Sa+2b)2(a-2b)+3(5a+2b)(a-2b)2+(a-2b)3 

20. (3x-2y+-42)34+3(3x-2y+42)2(2y—42)+ 
3(8x-2y442)2y-4z)24(2y-42)3 

21. (2т+3п)3+(2т-—3п)3+12т(4т?—9л2) 

` 22. (3x-Ty «(Ty ex) 2x x Ty (Ty x) 

23. Find the value of 81343632454x427, when x —1 
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24. Find the value of 27m3+54m2n+36mn248n3, when m=1, n=3, 
25. If a+b =8, find.the value of a3+b3+24ab 

26. If m+n =-3, find the value of т3+п3-9тл 

27. Ifx+y=5, prove that х3+у3+15ху 2125 


-21, Bae ec T 

28. If а+б=2у ргоуе me" +b *lab =1297 
1 

29. Ifatb=— 3 "prove that a3+b3-ab =— $ 


30. Ifxy(x+y)=m, prove that х3+у3+3т= an3. 
х3у3 


Formula for the cube of difference of two 
terms : 

Cube of the difference of two terms may be found in 
the same way as the cube of the sum of two terms. 


(a-b)3- (a-b)(a-b)(a-b) 
= (a-b)(a-b)? 
= (a-b)(a?—2ab+b2) 
= а(а2—2аь+Ь2)-Ыа2-2аь+р2 ) 
= а2-2а2Ь+аЬ?-а2?р+2аь?-Ь3 
за? 3a2b+3ab2—3 
Thus the formula is 
(a-b)? = a3-3a2b+3ab2-p3 
= а3-Ь3-ЗаЬ(а—Ь) 
Remark : This formula can also be obtained from the 
formula of (a+b)3 
(a+b)? = a343a2b+3ab24p3 
Now replacing b by -Ь, we get 
(a+(-b)}3=a3+3a2(—b)+3a(—p)2 Нар 
or, (a-b)3-a2—3a2b43ap2 3 
Geometric representation of the formula with 
the help of blocks : ! | 
Prepare two cubes of sides 7 ст and З ст and a set of 
three. parallelopipeds of length 10 cm, breadth 7 cm and 
height 3 cm. Arranging these five solids properly you will 
get 4 cube whose side is 10 cm. If you now remove the 
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. cube of side 3 cm and the three parallelopipeds from the 
new cube you will be left with the cube of side 7 cm. 


г. 73=103-3.10.7.3-33 
гог, (10-3)3-103-3.10.3.(10-3)-33 [replacing 7: by 
(10-3)] 
-103—3.102.343.10.32-33 
г. in general, (a—b)3=a3—3a2b+3ab2-53 - 
Ех.1. Find the cube of (x—5) 
(x-5)) = х3—3(х)7.5+3.х.(5)2—(5)3 
x3-15x2475x-125 
Ex.2. Find the cube of (Зх-2у) 
(3х-2у)3=(3х)3—3(3х)?.2у+3(3х)(2у)?—(2у)3 
=27х3-54х?у+36ху2—8у3 
Ex.3. Find the cube of (a—2b-3c) 
(a-2b-3c)3={ (a-2b)-3c}3 
-(а-2Ь)3-2(а-2Ь)2.3с4(а-25/3с)2-(3с)3 
=a3—3a2.2b+3.a(2b)2-(2b)>-9c@a—4ab+4b2) 
327с2(а-2Б)-2763 
=a3—6a2b+12ab2-8b3-9a2c+36abce—36b2c+27ac2 


-54bc2-27¢3 
Ex.4. Find the cube of 199 
(1993 = (200-13 
= (200)3-3(200)2.143.200.(1)2-(1)3 
= 8000000-120000-600-1 
8000600—120001 


7880599 
Ex.5. Find the value of the following using formula : 


1645x16'45x16'45 -3x16'45x16'45x14'4543x16'45 
x 14'45x14'45-14'45x14'45x14'45 


Wow 
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Given-expression = (16:45)3--3(16:45)2.14:45 
3.16:45(14:45)2-(14:45)3 

Taking 16°45=aand 14:45-5, we get 

Given expression = aJ-3a2b«3ap2 3 

(a-b) 

(1645-1445)3 

(2)3-8. 

Ex.6. Find the value of a3-12a2b+484b2—64b3 

when a =5, b =3. 


Given expression = a3-12a2b+48ab2—64b3 
= a3-3.a? Ab +3.a.(4b (4b )3 
=(a—4b )3 
= (5-4.3)3 [putting values of a, Б]. 
-(5-12)3-(-7)3--343. 
Ex.7. If x-2y = 5, prove that x3-8y 3-30xy -125, 
х3-8у3-30ху -х 3-(2у )3-3.x. 2y 5 
= 4 3-(2y 3-3, х. 2у(х-2у) 
= (x-2y )3=(5)3=125, 


Ш 
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Exercise 12 


Find the cubes of the following expressions : 


1. a3 2. 2х-у 3. 3m-n. 
4. 2p-3q 5. а2-2Ь 6. ab-cd 
7. 2x-3bc 8. arte 9. х-у2 
10. m-n 11. 142b-2¢ 12. pJg-r 
13. a-1 14. 2-53 15. 97 
16. 298 17. 999 18, 249 


Find the value of the following using formula : 

19. 31х31х31—4х31х31х26+3х3 1х26х26-26х26х26 

20. 41`5х41`5х41`5-3х41`5х41`5х38°5+3х41°5х38°5 
Х38`5—38`5х38`5х38`5 

21. 5°73х5°73х5°73 —3°73х3°73х3°73— 6х5773х3:73 
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Simplify expressing as cubes : 
22. ба ЗЬ 302-35) (4a-2b)*3(4a-3b)4a—25)2- (42-253 
23. (4x-3y-22)-3(4x-3y-22)9 (4x22) 43(4x-3y-22) 
й (4x-22)*-(4x-22)3 
24. (2р+34)3-—(2р-34)3-184(4р2-94?) 
25. (3m-2n)3—(2m—n)3_3(3m—2n)(2m—n)(m=n) 
26. Find the value of 8x3_36x2454x-27, when х= 2 
27. Find the value of 27a3—108a2b+144ab2-6453 
when a = 4, 5-3. 
28. Find the value of 27 тЗ- 54 mn 43бт n2-8 n3. 
when т-12эл -21 

29. It a-b -6, iind the value of а3—Ь3—18аь. 
30. -If 2x-3y = 4, prove that 8 3-27 3 72x = 64 

Corollary : 
We have got the formula (a +b )З=а3+ь3+ЗаЬ (а +b ) 
Transposing, we get a3+b3=(a+b)3—3ab(a+b) 
Similarly, (a-b B= a 3-b З-Заь (a-b). Transposing we 
get a3—b3=(a-b )3+3ab (a-b ) 

Applications of corollary : 

Ex. 1. If a+b =5, ab =6, find the value of a 345 3) 

Now, a3 +b3 = (a+b )3-3ab (a+b) 

= (5)3-Зхбх5 
= 125-90 =35. 
Ex. 2. If a-b =3, ab =40, find the value of а3—Ь3, 
Now, а3-53 = (a-b )343ab (a-b ) 
= (3)3+3.40.3=27+360-387. 


1:41 3,1 
Ex. 3. Ех p 5, find the value of x yi 
133 
x 3-3 = (х 848 


133 1 1 
=(x++)?_3, 1 2 
4 Al 3x5 6 А 


= (5)3-3,5=125-15=110, 
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Ех. 4. 16 m-l- a,find the value of m 3— 
m 


EC + а]—3 (а + L т рт the value of 


-0. (а + J 


Exercise 13 
Find the value of а3+Ь3 when a +b =6, ab = 8 
Find the value of m3+n3 when m+n = 8, mn =15. 
Find the value of х3-у3 when x-y = 2, xy =15. 


Bow 


Find the value of p3-q3 when ли -5,рф- -М. 


5a Ib аа, find the value of a3+. 1 3 
а 


6. If (? +) = 3 find the value of p3+ а 
р 


7, 1 244565 Г d 
5, prove that 8a24- "ua 110. 
l 3 1 
8. If m—-— - 6, find the value of m RET 
m 
За 
9. If gt =k, prove that c3+ 3-4? —3k 
с [c 


10. If x— 4 =p, prove that x3— Т =p343p 
x x2 
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11, If a +b =5, ab = 6, find the value of (a2+b2)(a3+b3). 
12. If m-n=2, mn =15, find the value of (m2—n2)(m3—n3) 
Formula : a3+b3 =(a+b)(a2—ab+b2) 
Verfication : R.H.S. 
= (atb)(a2-ab+b2) = а(а2-аЬ+ь2) +b(a2-ab+b2) 
= a3—a2b+ab2-a2b+ab2-p3 
= а3+Ь3 -L.H.S. 
л a + b? = (a+b) (a2-ab+b2) 
Proof : 43-53 = (a+b)3-3ab(a+b) 
= (a+b) {(a+b)2-3ab} 
= (a*b)(a242abb2—3ap) 
= (a*b)(a2-ab4b2) 
Application of the formula : 
Ex. 1. Multiply x2-2x44 by x42 
Required product = (х+2)(х?—2х+4) 
= (х+2)(х?—х.2+22) 
= х3+23 = 3348 
Ex. 2. Multiply 9x2-12xy16y2 by 3х+4у 
Required product = (3х+4у)(9х2-12ху+16у2) 
= (3x+4y) { (3x)2-3x.4y+(4y)2} 
= (a+b)(a2—ab+b2) [taking 3x=a, 4y=b] 
= a3+b3 
= (3x)3+(4y)3 [putting values of a,b] 
с 27х3+64у3 
Ex. 3. Multiply a2b2-abc+c? by авьс 
Required product = (ab+c)(a*b2—abc+c2) 
= (ab+c){(ab)?-ab.c+c2} 
2 (авуЗ-с3 = a3b3+4¢3, 
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Ехегсізе 14 


Find the following products by using formula : 
l. (х+3)(х^—3х+9) 

(1+3a)(1-3a+9a2) 
(2a+3b)(4a2—6ab+9p2) 

(тп +p)(m?n2-mnp+p2) 
(at+bc)(a2-abe+b2c2) 

2 б?+у?уо4—х2у2+у4) 

- (4p+5q)(16p2-20pq+2592) 

(atb+e)({(atb)2{a+b)c+¢2} 

(x2+1) 04 244) 

10. (х#2у+сўх+у)?—(х+у)(у+г)+(у+:)2) 

11. 0а+3)((а+2)7— (а+20(а+1+а+1)2) 


12. 


2. 3x{(2x—1)?— Qx— Det 12] 


Formula : a3-p3 = (a-b)(a+ab+b2) 


Verification : RES. = (a-b)(a2+ab+b2) 
= a(a?-+tab+b2)-b(a2+ab4p2) 
= @+a2b+ab2-g2h аы 3 
=a-b3 - LHS. 


743-3 = (а-Ьу(д2+ дь 2) 


Proof : 03-53 = (a-b)343ab(a—) 
= (-9)(-5) ад) 
- (4-0)(42-245-52, зар 
= (a=b)(a2+ab+b2) 
N.B. Expressions of the form а3--53 


; or а3-53 
factorised by applying these two formulae, 


may be 


34 


Applications of the formula : 
Ех. 1. Multiply 9x2+6xy+4y2 by 3x — 2y. 
Required product = (3х-—2у)(9х2+6ху+4у2) 
= (3х-2у)((3х)243х.2у2у)2) 
= (3х)3—(2у)3 
-273- 8y3 
Ex. 2. Multiply (mtn)2 + (т+п)(п+р)+(п+р)2 Бу т-р. 
Required product = (m-p){ (m+n)2+(m+n)(n+p)+(ntp)2} 
= ((mtn)-(ntp)} (m+n)? +(m+n)(ntp)+(n+p)2} 
= (a-b)(a2+ab+b2) [Taking m+n = a, n+p = b] 
= q3-p3 
= (m+n)? — (ntp)3 [Putting values of a,b] 
= m343m2 n+3mn2+n3—n3—3n2p— 3np?+p3 
= m343m2n+3mn2-3n2p- 3np2—p3 


Exercise 15 
Find the products with the help of formula : 


(x-3)(x243x49) 

(1-4х)(144х416х2) 

(3a-5b)(9a2+15ab+25b2) 

(ab-ca(a2b2 +abcd+c2d2) 

(2-2) 944x224. 4) 

(а?-2Ьсу(а4+2 a2bc+4b2c2) 

« (2х-3у) @х+3у)(4х?+6ху+9у2)(4х2—6ху+9у?) 
(а—2Ь)(а?+2аЬ+4Ь2?)(а3+8Ь3) 


ONTAN 


Simplify : 
9. (x-y)(x2+xy+y2) + (y-2)(y2+yz+22) + (2-х)(22+2х+х2) 
10. (2а+3)(4а2—6а+9)-(24-3)4а2+6а+9) 
11. (atb)(a-b)(a2+ab+b2\(a2-ab+b2) 
12. (х+1)(х7-х+1)+(2х—1)(4х?+2х+1)-(х—1)(х?+х+1) 
er 
35 


Chapter 4 
Factorisation with the help of formulae 


Let us first consider the following two formulae that we: 
have discussed in the last chapter : 


a3+b3 = (a+b)(a2-ab+b2) 


a3—b3 = (a-b)(a2+ab+b2) 

Here we find that each of a3+b3 and а3-Ь3 is equal to 

the product of two algebraic expressions. Hence, we may 
say that two factors of a3+53 are a+b and a2-ab+b2 


and 
similarly, those of аЗ- 53 are a-b апа a2+ab+b2. 


Ex. 1. Factorise x3+8. 
х348  =(х)3+(2)3 
= (х+2)(х?—х.2+22) [from formula] 
= (х+2)(х?—2х+4) 


Ex. 2. Factorise 27т3-8,3 
27т3-8ң3 = (3m)3-(2n)3 


= Gm-2n){ 3m)243m.2n4(2n)2} 
= (3m ~2n)(9m?+6mm-+4n2) 
Ex. 3. Factorise х3+3х2у+3х 2+2у3 
У^+2у 
x343x2y43xy242y3 =х3 + 3x2y + 332 ty3 + y3 
= (х+у)3+у3 
= (xty+y) { (х+у)?-(х+ууу-+у2} 
= C422 42x42 52452) 
Toy 0 
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Ex. 4. Factorise 8(a+b)3 — 27(Ь+с)3. 

8(a+b)3-27(b+c)3 = (2(a+b) }3-(3(+c)}3 

= (2a+2b)3—(3b43¢)3 

={(2a+2b)—(3b+3c)} {(2a+2b)2 
+(2a+2b)(3b+3c)+(3b+3c)2} 

= Qat*2b-3b-3c) (4a2+8ab+-4b246ab+6b2+6ca 
+6bc+9b2+18bc+9c2) 

=(2a-b-3c)(442+19b2+9c2+14ab+24bc+6ca) 


Ex. 5. Factorise a6+3a4b2+3a2b4+b64+a3p3. 
аб+3а4ь2+3а2ЬФ+Ьб+а3Ь3. 
=(а2)3+3.(а2)?.Ь?+3а2.(Ь2)2+(Ь2)3-+а3ь3 
=(a2+b2)34(ab)3 

=(a2+b?+ab){ (a2+b)2—(a24b2)ab+(ab)2} 
=(а2+аһ+Ь?)(а4+2а2ь?+Ь4-аЗь-аь3+а2ь2 
=(a2+ab+b2)(a4-a3b+3a2b2-ab3+b4) 


Ex. 6. Factorise т3-п3-т(т?—п2у+т(уп—п)?. 
=т3-п3-т(т?—п2у+п(т-п)?. 


=(т-п)(т2+тп+п2)-т(т+п)(т-п)+п(т-п)(т-п) 


-(т-п) (т2+тл+п2-т (т--п)-п(т-п)) 
=(т-п)(т2+тп+п2-т2-тп+тп-п2) 
-(т-п).тп 

-mn(m-n). 
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Resolve into factors : 


1. а3+8 


4. 8m3+27n3 

7. а3Ь3+с3 
10. 243x34512y3 
12. 16a4x3+54ay3 
15. 125x3-216y3 
18. 5363-в43 
21. 7292353 3-125 
24. (2a3-b3)3_49 
26. (p*q)3-(p-a)3 
29. 149xi27x242833 


31. 8x34 1232463493 27,428 


Exercise 16 


2. &341 3. 43-27,3 
5.334643 6. 852434343 
8. 192433 9: 8am3+27am3p3 
11. 729235355. 1000,3,3,3 
13. 1-843 14. 6403 3 
16. m^-8m 17. a6-p6 
19. 27m3-64n3p3 20 216m3—34353 
22. (а-25)3-с3 23. т3-(р-ру3 


25. 8т3+12т?л+бтл2+243 


27. х3+3х?+3х+2. 28. 8(x+y)3427(y4.2)3 


30. 8034302 992443 


32. m3+n3—m(m>n2)+ n(n)? 


et 
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EB 


Сраріег 5 


Factorisation of quadratic expression by the 
method of splitting middle co-efficient 


If the highest power in an algebraic expression involving 
one alphabet (say x) is 2, then the expression is called a 
quadratic expression. For example, in the expression 
x243x42, highest power of x is 2; hence this is a quadratic 
expression. The co-efficients of the three terms of this 
expression are 1,3,2 respectively. Now, let us see how we 
can factorise this expression by splitting the middle co- 
efficient, 3. We have to'split this co-efficient in:two parts in 
such a way that their product is the same as the product of 
the first and the third co-efficients. This has to be done by 
inspection. In the present example middle co-efficient 
3=1+2 and the product of these two splitted parts of 3 is 
1,2=2= product of the first and third co-efficients or of the 
two end co-efficients. This is the main principle. Now, let 
us see the actual process of factorisation. 

x243x42 = х24(142)х42 
= х?+х+2х+2 
= X(x+1)4+2(x+1) 


= (х+1)(х+2) 
Remark : (i) Main point of the above method can easily be 
seen in the following algebraic product. 
(x+a)(x+b)=x2+(atb)x+ab. 
(ii) the co-efficient of the term, which comes in the middle 
after arranging the expression in ascending or descending 
order of powers is called the middle co-efficient. This 
middle co-efficient is to be splitted. 
(11) in fact 2 is the third term of the expression x243x42. 
This term is independent of x. But we сап write 2 as 2.1. 
What you have learnt in class УП, you. can баў 1-0. 


Hence 2-2. х0. Therefore, ай terms of thé expression when 
written in terms of x,2 is the co-efficient of the third term. 
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Ех. 1. Resolve into factors : х2411х424 
Here middle co-efficient 11 = 3+8=2+9=4+7 etc. But 
here we will accept only the first set of splitted parts, as 
3x8=24 and this is the product of the two end co-efficients. 
Therefore, x2+11x+24 = x24(3+8)x424 
= х?+3х+8х+24 
= х(х+3)+8(х+3) 


= (х+3)(х+8) 

М.В. : Instead of splitting the middle terms in the 
manner shown above, we can first find out the factors of 
the product of the two end co-efficients and then find out 
the factors whose algebraic sum is equal to the middle co- 


efficient. For example, in the previous example the product 
of. the two -end co-efficient is now 


24=2x12=3x8=4x6. Obviously, the sum of 3 and 8 = 


middle co-efficient 11. We can split the middle co-efficient 
in this manner also. 


Ex. 2. Resolve into factors : х?—8х+15. 
Here middle co-efficient = —8 and Correct splitted parts 


will be (-3) + (-5), because (-3) x (-5) = 15 = product of 
the two end co-efficients. 


72-8115 2 х?-(3+5уу+15 
- X2-3x-5x41 5 
= x(x-3)-5(x-3) 
= (x-3)(x-5) 


Ex. 3. Resolve into factors : х249х-36 
Неге the middle co-efficient 9 is to be splitted ; 
С ted іп two 
such parts whose Products is -36 and it i p 
of EAEN E n 36 1115 evident that one 


be positive and the ot i 
negative. By inspection, requi i кы te 


middle co-efficient 9 = 124(-3). 


2. х?+9х—36 = x24(12-3)x-36 
=х?+12х—3х-36 
=x(x+12)-3(x+12) 
= (x+12) (x-3) 
Ех. 4. Resolve into factors: х2-3х-28. 
Here the middle co-efficient —3 is to be splitted in two 


such parts that their sum is —3 and their product is -28. 
Here also one of the parts will be positive and the other will 
be negative. By inspection we find that the required parts of 


the middle co-efficient —3 = 4+(—7) 
^. х?-3х—28 = x2+(4-7)x-28 
= х2+4х-7х-28 
= х(х+4)—7(х+4) 
= (х+4)(х—7) 
Ех. 5. Resolve into factors : a2+8ab+15b2. 
(It will be convinient if this expression is considered as a 
quadratic expression in a.) 


Here middle mumerical co-efficient 28-543 
Again, the product of end numerical со- 


efficients=15=5x3. 
-. а2+8аЬ+15Ь2 = a2+(5+3)ab+15b2 
= a?+5ab+3ab+15b2 
=. 0(a+5b)+3b(at+5b) 
= (a+5b)(a+3b) 
Ex. 6. Resolve into factors : р2—9рд+1842 


Here middle numerical co-efficient --9- (-3)Қ-6) 
Again, the product of end numerical co-efficients=18 


-(-3)х(-6) 
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г. р?—9ра+1 842 = р?—9ра+1 842 
= р2—(3+6)рд+1842 
=р2—3рд-6ра+1842 
эр(р-34)-6а(р-34) 
= (р- За)(р-ба) 
Ex. 7. Resolve into factors : (х+у)?—7(х+у)—18, 
Taking х+у=а, 
Given expression = а2—7а—18 , 
- a2+(-942)a-18 [by inspection] 
= а2-9а424-18 
= a(a-9)+2(a-9) 
= (a-9)(a+2) 
= (+y-7)(c+y42)[putting value of a] 
Ex. 8. Resolve into factors : а4-342-4 
Given expression = a4—4q2492_4 
= a(a2-4)+1(a2-4a) 
= (а2—4)(а2+1) 
= ((32-(2)2) (24.1) 
= (а—2)(а+2)(а2+1) 


Remark : Note that here in the given ex ression high 
power of a is 4; but it + Р madan 


of a can be considered as a quadratic 
expression in a2, 


Ex. 9. Resolve into factors О) (+3) :-5)(47)15 
Сіуеп ехргеѕѕіоп 


= (х+1)(х+3)(х+5)(х+7)+15 
= {(x+1)(x+7)} (0+3) (x45) }415 
= (х?+8х+7)(х?+8х+15)+15 


= (а+7)(а+15)+15 [Taking x2+8x=a] 
= а2+22а+105+15 
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= a2+22a+120 

= a2+12a+1Qa+120 [Breaking middle co-efficient by 
- inspection] 
= a(a@+12)+10(a+12) 

= (a+12)(a+10) 

= (x24+8x+12)(x2+8x+10) [Putting value of a] 
= (x2+2x+6x+12)(x2+8x+10) 

= {x(x+2)+6(x+2)(x4+-8x+10) 

= (х+2)(х+6)(х?+8х+10) 

Remark : Here first four factors have been arranged in 


two pairs in such a way that the two terms of the product of 
both the pairs, in which x is involved,become same. 


Exercise 17 


Resolve into factors : 


1. х?+4х 43 2. х?+5х +6 3. 21x +10 
4. a2+3a +2 5. 2+7а +12 6. а2+10а +24 
7. т2+11т +24 8. р2+14р +48 9. 60+19х 442 
10.х2-7х +12 11. 22-92 +14 12. х2-16х +39 
13. а2-12а +35 14. m2-18m+65 15. х2-15х +54 
16. а242а -35 17. c2412c -45 18. х2+5х -36 
19. р2+6р -16 20. х2+х —56 21.х2-х-6 

22. a2-2a -35 23. x2-4x 21 24. x2-3x 28 
25. m2-21m-72 26.a2-a -110 27.52-145-51 
28. х2-4х-117 29. a2-2a -63 30. х2-16х +63 
31. m2«m-72 32, 156-25a+4a2 33. х2+8х—105 
34. р?+2р—143 35. а2-2За +60 36. 1-5x -362 
37. х2424х-81 38. а2-13а-90 39. х2-49х-102 
40. 80--11х-х2 41.a414a2—5 42. х3-9х2420 
43. x 63249 44. x6- 10:316 45. a6 145-8 
46. m^-2m2-35 ат. а2+ар-1252. 48. x2—xy-210y? 
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49. т2+2тп-35п2 50.р2-1 бра +3942 51. х2%20ху-96у2. 
52.a%+3ab-40b2 33. (x ty 2-4 )-6 

54. (а2424)2-(а2424)-2 

55. (x2-2x)?+5(x2-2x)-36 

56. (т2%2т)2-21(т2%2т)-72. 

57. (p2-3q)-16(p2-3q)+63 

58. (x2-8x)2-29(x2-82)+180 

59. (x +1)(Х +9)(х +5)2463 і 

‚60. (х—1)(х +3)(x-2)(x-6}96. 


Factorisation of expressions of the form 
acx2-+(ad+be)x +bd : 


We can apply the method of splitting middle co. 
for factorising expressions of the above form. 


acx2+(ad +be)x +ра 
= асх2+айх &bcx тра 
= ax(cx +d)+b(cx +d) 
= (cx +d)(ax +b) 
= (ax +b)(cx +d) й 
Remark : Quadratic expressions of this form are 
generally written in the form DX2&qx + 


efficient 


Ex. 1. Resolve into factors : 3х247х +4, 
Here the middle co-efficient = 7. This middle co-efficient 
7 is to be splitted in гуо parts i 


Е In Such a way the А 
product is equal to the produc У that their 
efficients=3-4=12, By inspecti 


Given expression = 3x24(344) x44 
= 3х243х +4х +4 
= 3x (x +1 )+4(х +1) 
= (x +1)(3х +4) 
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Ех. 2. Resolve into factors : 5x24-6x-8. 
Here the middle co-efficient 6 is to be splitted in two 


such parts whose product is 5х(-8)--40. It is clear that 
one part will be positive and the other will be negative. By 


inspection we find б=10+(—4) and 10х(-4)--40- product 
of the two end co-efficients. 
Given expression = 5x246x-8 
= 5х?+(10-4)х—8 
= 5x2+10x—4x-8 
= 5x (x +2)-4(х +2) 
= (x +2)(5x-4) 
Ex. 3. Resolve into factors : 6x2—5x-6. 


Here also from the product of the two end co-efficients 
we can correctly given how to split middle co-efficient 


product of the two end co-efficient -бх(-6)--36-(-9)х(4) 
and —9+4=—5. 
6x2-5x-6 = 6x24+(-9+4)x-6 
= 6х2-9х 44x-6 
= 3x(2x-3)+2(2x-3) 
= (2x-3)(3x +2) 
Ex. 4. Factorise 1342-2009 4752. 
Here middle numerical co-efficient = — 20. Now —20 has 


to splitted into two such parts whose product is 13x7=91. 
Clearly both the parts will be negative. By inspection we 


find -20=(—13)+(-7) and (-133y(—7) =91. 
1342-2045 4152 = 13a2+(-13-7)ab 4152 
= 13a2-13ab-7ab 4752 
= 13a (a-b )-7b (a-b) 
= (a—b )(13а-7Ь) 
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Ex. 5. Resolve into factors : 


3(a242a)2 22 (a2+2a)+-40. 
Given expression P 
= 3(a242a)2-22(a242a)440 
= 3x2-22x440 [Taking a242a = x] 

= 3x2+(-12-10)x +40 [ By inspection] 
= 3x2-12x-10x +40 

= 3x (х-4)—10(х—4) 

= (x-4)(3x-10) 
-(а242а-4)(3(42420)-10) 


| Putting value of x | 
= (а2+2а—4)(3а2+6а-10) 


Ехегсіѕе 18 


Resolve into factors : 


1. 2а2+5а +2 2. 3x248x 45 3. 3a24Ma +8 
4. 2a249a 44 5. 2m2+7m+6 6. 2с247с+3 
Л: 2р2+р-15 8. бх2-х-15 9. 542-4а-9 
10. 92-х-8 11. 342-22-25 12. 225-1 
13. 1042-27а-28 14. 6m2-11mn-10n2 
15. 9х2-30х-11 16. 5a2-8ap-1352 
17. 12p2423pq-24q2 18. 5a2-8ab-1352 
19. 7a24+48ab-7b2 20. 10х2+17ху-20у2 
21. 11424245-1352 22. 39-65-92 
23. 9р2-24ра-942 24. 8a2+63ab-8b2 
25, 12х2-19ху-10у2. 26. 21а2—58а 421 
27. 10x 425-332 28. 14a-3a245 
29. 124x-6x2 30. 6*5a-6a2 
31. а252-1045-39 32. 33 m 
33. 3а4-242-5 34/ $6143. 9 
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35. 
37. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 


46. 


= 


т&+т2—132 (36. аб+13а3-48 
р4-11р2-152 38. баб--1743-45 
3(a +0)2+5(а +b 42 

6(х-у)7—(х-у)-15 

З(х2+х )2-22(х24+х 2-25. 

2(3х +2у )2—5(3х 42y 43 

3(a +b )2-10(a +b )(a=b )+3(а-Ь )2 
5(х?—у2)?-8ху(х?—у2у—13х2у? 

ах?+(а?+ l)x+a 

x2- (a T +1 


47 


Chapter 6 
Н.С.Е. AND L.C.M. 


H.C.F. (Highest Common Factor) : 

In arithmetic you have found ош Н.С.Е. There is^ 
basically no difference between the methods of finding 
H.C.F.of algebraic expressions and of arithmetical 
numbers. You know that if two numbers have the same 
factor, this factor is called common factor of the two 
numbers. The factor which cannot be further factorised is 
called a prime factor. Both the numbers are always divisible 
by the common factor. 


Take two numbers 18 and 24. Now, the factors of 18 
will be 1,2,3,6,9 and 18 and the factors of 24 are 
1,2,3,4,6,8,24. Hence the common factors of two number 
will be 1,2,3,6. Greatest of all these Common factors and 
hence the highest common factor of 18 and 24 is 6. Note 


that 6 is the product of two prime factors 2 and 3 of the 
given numbers. 


In algebra also Н.С.Е. is f i CR 
manner. If two or morc alen ound in an almost similar 


by an algebraic expression then 


expressions. 


Let us take two algebraic ex i 
pressions аЬ2 and a2 
Factors of ab2 are a, b, b2, ab, and factors of a2be 4 2 
а аа ©, ар ac, bc, a2b, a2c, abe. [Factor 1 has not been 
considered.] Common factors of the two given expressions 
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are а, b, ab. Of these factors the term having highest power 
is the highest common factor or H.C.F. Here ab has the. 


highest power and so the Н.С.Е. of ab2 and a2bc is аЬ. 


Consider the following example. Let us suppose that we 
have to find the HC.F. of 2a2b3c?, 4a3b2c4, 6a4p4¢3. It 
may be easily seen that the common factors of the given 
expression are 2, a, b, с, a2, b2, c2 ab, bc, ca, a2b, a2c, 
b2c, Ьс2, abc, a2bc, ab2c, abc2, a2b2 2, 2425242, OF 
these 2a2b2c2 has the highest power and so the HC.F. of 
the three given expressions is 242262. 


Remark : Note that each given expression is divisible 
by the H.C.F. 


Ex. 1. Find the H.C.F. of a3b>, a2b4c, a^b3c2, 

Here maximum power of a which is common to all the 
expressions is 2 and maximum power of b which is 
common to all is 3. c is not common to all the expressions. 


Hence the expression having highest power which is 
common to all expressions is а253. 


Н.С.Е. of the three expressions is 4293 
Ex. 2. Find the Н.С.Е. of 12ab2x3, 2142с2х2 
9c3x3y3. 
12ab2x3 = 22x3xa xp2x3 
2142с2х2 = 3x7xa2xc2xx2 
9c3x3,3 = 32хс3хх3ху3 


> 


It is readily seen that only prime factors which are 
common to the three given expressions are 3 and х. 
Maximum, power of 3 that is common to the three 
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expressions is І and the maximum power of x that is 
common to them is 2. 


Hence, required Н.С.Е. = 3x2 


Remark : Note that we have not taken any power of 2, 


a, b, c, y as none of them is common to all the three 
expressions. А 


Exercise. 19 


Find the Н.С.Е. : 

1. a2b, bc 2. xy, x3y2 3. m3n2, ,2,3 
4. 44352, 84253 s 2ра2,80443 6 7, 1444, 

7. 3a3b2c, 6ab2c2 8. 8хуг, 2х2уа 

9. 6ху2:3, 9х2,4,5 10. 7т3пр%, 21m2n5p3 

11. Sabxy, 25ab2y3 12. 12абу5уб, 16a3x4y5 

13. 2ab, 4bc, 652. М. m3, m2n, mp2 

15. a2b, ab2, 42,2. 16. 3a2x?, бау, 9ay2 

17. рд, 2р242, 3p34 18. 1543, 45025, 25,4 


19. 332222. 6х3у224, 18143,3 

20. 16423,45, 40235234. 244455,6,4 

21. 12m3n41, 32т я, 28тп3 

22. 24a?bc5, 56ab2c, 72а3с2 

23. 255694, 35625, 45:24 

24. 35р342,4, 49р244;3, 63р443,5 

25. 704342, 424252, 1054533 

26. 37475322. 11145434, 1484846,3 

27. 27а5,4(3,2. 8143542,4, 108а2с4,3;2, 11744(3,3 

28. 75x43;540. 90:3у5,6,4, 105164345 | 355,643 
H.C.F. by factorisation 2 


Polynomials, which can b 
» Сап also be found in the above Statyed manner, 
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Ех. 1. Find the Н.С.Е. of a2b+ab2 and a2b — gu 
1st expression =a2b +ab2=ab (a +b) 
2nd expression=a3b — ab3 

=ab (a2 — b?) 

=ab (a +b)(a—b) 


Since a,b, а+Ь are common prime factors of both the 
expressions, ће Н.С.Е. of the two given expressions -ар 


(a+b). 
Ex. 2. Find the H.C.F. of х4у- 2х3у2+х2у3 апа 
ху - х2уй. 
Ist expresssion = х4у — 2х3у2+х2у3 
= х2у (x2 — 2xyty?)=x2y (х— у)? 
2nd expression = xy —x 
= x2y(x3 — y3)=x2y(x — у)(х?+ху+у2) 
-. required Н.С.Е. = x2y (х-у) 
Ех. 3. Find the Н.С.Е. of 2х243х-2 and. 
2x2 — 9x44. 
Ist expression = 2x2 —9x+4. 
= 2x244x-x-2 
= 2x(x42) (x42) 
= (x-2)2x-1) 
2nd expression = 2x2-9x44 
= 2x2-8x-x4 
= 2x(x-4)-1(x-4) 
-(х-4)2х-1) 
г. required Н.С.Е. = 2х- 1. 
Ex. 4. Find ће Н.С.Е. of 48(а2+аЬ—2Ь2) and 
60(2a2-«3ab-2b2) 
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181 expression = 48(a2-kab-ab2) 
= 24х3(а2-245-05-252) 
= 24%3 (a(a+2b)-b(a+2b)} 
= 24x3(a+2b)(a-b) 
2nd expression = 60(242--345-252) 
= 22x3x5(2a244ab-ab~2b2) 
= 22х3х5{ 2a(a+2b)-b(a+2b)} 
= 22x3x5(1+2b)(2a-b) 
2. required Н.С.Е. = 22x3(a+2b) = 12(a+2b) 


Remarks : Sometimes it may be convenient to obtain the 
Н.С.Е. of the co-etticients (48 and 60) of the given 
expressions by arithmetical method. 


Ex. 5. Find the Н.С.Е of x243x42, 33242 
х2-3х, 


Ist expression = x2+3x+2 
= х?+2х+х+2 
= x(x+2)+1 (х+2) 


= (Х+2)(х+1) 
2nd expression = 324-2 


and 2x3— 


-3х243х-2х-2 
= 3x(x+1)-2(x+1) 
= (0+1)(3х-2) 
3rd expression = 2х?—х3-3х 
= x(2x2-x-3) 
= 0222-35253) 
=x{x(2x-3)+1 (2x-3)) 
; = X(2x-3)(x+1) 
Since (Х--1) is the only prime factor com 
expressions, the required Н.С.Е. is x41 
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mon to all the three 


Ex. 6. Find ће Н.С.Е. of 3x2-2x-8 апа 10+x-3x2 
lst expression = 3х2-2х-8 
| = 3x2—6x+4x-8 
= 3x2—6x+4x—8 
= 3х(х-2)+4(х-2) 
-(х-2)(3х4-4) 
2nd expression = 104x-3x2 
= 10+6х—5х—3х2 
= 2(5+3х)-х(5+3х) 
= (5+3x)(2-x) 


It appears that there is no common factor of the two given 
expressions. But if we take out—1 as one of the factors 


from the factor (2—x) of the 2nd expression, then 

2nd expression =—(5+3x)(x—2) 

In that case required Н.С.Е. will be (х-2). 
On the other hand if we take out—1 as one of the factors 
from the factor (х-2) of the Ist expression then 

Ist expression = —(2—x)(3x+4) 

and in that case required Н.С.Е. will be (2-х). 

Hence H.C.F. of the two given expressions may be 

` either (х-2) ог (2-5). 

Remark : it(x-a) is Н.С.Е. of two or more 

expressions, their Н.С.Е. may also be a- x. 


Exercise 20 


Find Н.С.Е. of following expressions : 
1. a(b+c), a2(b+c) 2- x2+xy,xy+y2 


а2-2аЬ2аһ-452 
а3-за2Ь,а2-9)2 


3. а?-Ь?, (a+b)? 4. а?+аЬ, actbe. 

5. a2-b?,a3-b3 : 6. 102,201 

7. 4х2-1,2х2-х 8. 3a2(btc)2,6a(btc) 
9. 

0. 


_ 


22) 
(95) 


п. (х-1)3, 31 2 12. 
13. а3-53,3-4242-3 

14. х2-у23-у3,,2. sy 

15. а2-2а-3, a2—5a«4 

16. а2-1 3-1 адза-2 

17. 802-4)12038),3602-3х--10) 
18. х3-3х2-10х,х4-8х31542 ў 

19. х?-х-2,х?+1,(х+1)?2 

20. с2-с, (с-1)2, chi 

21. р2+7р-18, p2410p+9 

22. т2-3т-18, m2+5m+6 

23. x3-x2_ 42х,3-49,2 

24. З4247а-6,24247443 

25; Х?+3ху+2у? да бх буд 

26. а3-342-10д, аЗзба?з а дА. 543. Ма? 
27. 24х3+242а+2ха?+а?)у, 350,3 


ax(a-x)3, 2а2х(а-х)2 


+5х?а+5ха?+2а3у 
28. 27(х4-2ах3-842,2), 45(59-ах4-642,3) 
29. а?+6?-‹?+даһ,а?-Ь2-24әҺ- 


30. x3-1 6525049244, 23,2 29 
H.C.F. by the method 
The method of division 

more numbers 

in algebra. 


One expression is divided by another an 
is taken as the Second divisor апа the fir. 
as the second dividend, Similarly, the se 
taken as the third divisor and the second divisor is taken as 
the third dividend, This process is continued until the 
remainder is zero. The last divisor which makes the 


remainder zero is the Н.С.Е. o the two given expressions. 
expression, it is the i 


of division : 
vision for finding Н.С.Е. Of two or 
88 applied in arithmetic тау also be applied 


d the remainder 
5t divisor is taken 
Cond remainder is 


If there is a third 
and the previous last divisor 5 
division is the as dis 
Н.С.Е. is found. When dividi general rule of 
division is to be applied. Th sor find Hividend 
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are to be arranged in ascending or descending powers of 
an alphabet in the given expressions. 


Remark : In finding H.C.F. generally we apply the 
mtehod of factors. But in certain case it is not easy to 
factorise the given expressions. In these cases only we are 
to use the method of division. 


To important informations: : i 

In finding H.C.F. by the method of division we can 
multiply гог devide the divisor or the dividend by any 
number which is not a common factor of the divisor and the 
dividend. Since this multiplier is not a common factor of the 
given expressions, the H.C.F. will not be altered by the 
above multiplication. 


Ех. 1. Find Н.С.Е. of х2+5х+4 and х2+6х+5 

Here both the expressions are arranged in descending 
powers of x. If the order of both the expressions is same 
any one of them may be taken as the divisor ro dividend. 


x^e5x44 )х2-6х--5(1 


xM5x44 
х+1)2+5х+4(х+4 
xc. 5 
4х+4 
4+4 


E required Н.С.Е. = x+1 


Ех. 2. Find Н.С.Е. of 2х2-10х2-20х-16 and 
3х3-1232-21х-18. 

First Expression = 2x3-10x?+20x-16 

Second expression = 3x3=12x?+21x-18 


Here both the expression are arranged in descending 
powers of x. If we multiply the second expressions by 2, 
its first term will be divisible by the first term of the first 


expression. 


22 
un 


3х3-1252-21х-18. 
2. 


-10х2-20х-16) 638-24х2442х-36(3 
ER 205082 


662-18x:12 


xX- 3x42 


6 is a factor of the remainder and so it will be easier to 
work out the sum if the remainder is divided by 6. 


х2-3х-42)253-10х2-20х-41 6(2х-4 
2202 60+4х 
-42-16х-16 


Х-2)х2-3х-2(х-1 
25: 
—x+2 
529) 


сох required Н.С.Е. = x22 


Ex. 3. Find Н.С.Е. of 2х2-5х-2, 2х3-85х2-4х-3 апа 
бх3+х2+3х+2, 


Let us first find the Н.С.Е. of the first two given 
expression. 


2X^5x42)2x* 5x2 Ax. (x 
2х%+5%2. 
-3|-6х-3 
2х+1 )222+5х+2(х+2 
жых. 
4x42 
4x+2 


Thus the Н.С.Е. of the first two expressions is (2x+1). 
Now, we have to find the Н.С.Е. of 2x+1 and the thrid : 
Blven expression. 
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2х+1)6х3+х2+3х+2(3х2—х+2. са 
6x343x2 
—2х?+3х+2. 
2x2 4x 
4x 42 
Ax 42 


- required Н.С.Е. = 2x41 
Ex. 4. Find Н.С.Е. of ба3- 17а2- 5446, 


6a3—5a2—3a42 and 3a2—7a244. 


Let us first find the H.C.F. of the first two given 
expressions. 


ба3-1742-5446)63-542-3а-2(1 
ба2—17а2—5а+6 
2 [1242 +2а-4 
ба?+а-—2)ба3—17а?2—5а+6(а—3 
ба3+ а2—2а 
—18a2—3a+6 
—18а2—3а+6 
Hence Н.С.Е. of the first two expression is 6a2+a—2 


Now we find ће Н.С.Е. of ба2+а—2 and the third given 
expression. 


Here if we multiply the third expression its first term will 
be divisible by the first term of бад-а-2. 
ЗаЗ- 7a2 +4 
2 .-77.- ЭЕ ам 
6a2*a—2)6a43-14a2' +8(а25 
6a3+ (42-24 
-15а242а48 
“а 


—30а?+4а+16 
—30а2—5а+10 


3 |00+6 
3a+2 
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3a+2)6a2+ a-2(2a-1 
6a2+4a 
-3а-2 
-3а-2 
г. required Н.С.Е.=3а+2 и 
Remark : Note that Н.С.Е. of the three given 
expressions is different from H.C.F. of the first two 
expressions. 
Exercise. 21 
Find H.C.F. of the following expressions (by method of division) : 
1. а2+5а+4, a2 6245 

: x243x42, 3x24x-2 
‚ 2а?-5а+3,4а2-4а-3 
х?-2х-3,х3-2х?-2х-3 
3 а3-34-2, а3-4а246а-4 
3375241428, 936x241 14-6 
43-18а435, а3—21а+20 
: х3-5247х-3, 34,24 5° 
К 343-13а2%23а-21, 623442. 445421 
. 443-1 1a2425a47, 243-54241 14-7 
. 2у3-9у249у-1, 3-5 245, 4 
12. а3%3а2-16ағ12, 6342210948 
13. x944x242x-28, х3-21х4344 
14. а34242-198-20, 4349924234415 
15. x42 2x-15, х3-21х:36 ` 
16. 6x2-5x-4, 63 5x246x45, 10344 132-х-2 
17. 2а3+7а2—5а-4,43+84241 1а-20, 2а3+19а2+49а+20 
18. х3+4х?+4х+1, хЭ+5х?+1х+2, 4433342243044 
19. 6x3413x242-2, 313414x24132-6, 153 112,8, 2 
20. а3+а?-Та+2,2а3-а2-—Та+2, 43-44244а 


NO со м Ov tà > шо ә 


к. -. 
ваў © 
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L.C.M. (Lowest Common Multiple) 
(By factorisation) 

If an expression is divisible by another expression, then 
the first expression is called a muJtiple of the second 
expression. For example, in arithmetic the number 24 is a 
multiple of all the numbers 2.3,4,6,8,12;etc.-Similarly, in 
algebra the expression x^y is a multiple of the expressions 
хх? xy x2y, etc. i 

If an expression is divisible by each of two or more 
expressions, then the first expression is called common 
multiple of those two or more expressions. For examle, 
х2у2 із a common multiple of the three expressions 
xy x2y,xy? as x2y2 is divisible by each of these three 
expressions. 

Lowest Common Multiple (L.C.M.) 

Of all the expressions the опе with the lowest power 
(and with L.C.M. of co-efficients) is called the Lowest 
Common Multiple (or in short L.C.M.) of the given two 
or more expressions. 

It has been stated above that x2y2 is a common multiple 
of xyx2yay?. Other common multiples of these three 
expressions may easily be written as x у”, xy xy, 
2x2y2, ax3y3 etc. Of all these multiples the value of х2у2 
is lowest and hence this is lowest common multiple or 
L.C.M. of the three given expressions. 

Method of finding L.C.M. of single term 
expressions : 

Each expression is first factorised. The successive 

roduct of all factors with highest power is the L.C.M. of 
the given expressions. 

Ex. 1. Find L.C.M. of abe, a2b3¢?, ab2c3. 

Different powers of a, b and c are factors of these 
expression. Here 

factors with highest power of a is a3 

factor with highest power of b is 3 

factor with highest power ofcisc 

Hence L.C.M. of the three given expressions =a3b3¢3 
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Ех. 2. Find L.C.M. of 4x2y4z, 123,75, 18х2у3,2 
Different powers of x,y, 2 are factors of these 
expressions. Here 
highest power of x is 3 
highest power of y is 4 
highest power of z is 5. 
Again L.C.M. of the numerical co-efficients (4, 12,8) is 
36. : 


7 L.C.M. of the three expressions = 36х3у4;5 


Exercise 22 
Find L.C.M. of the following expressions : 


1. 2285 2. 22, yz 3. a3p2, 423 
4. 8m3n2p, 12mn2p3 5. 3х2у2, 5у:3 

6: арс са 7. x2y, xy2, уг? 

8. 42,252, 3-2 9. abc, ab2c,abc2 

10. 3m2n2p, 9m3n2 15лр3 11 4х2у;3, бх3у2;4, 8хуг2 
12. 13с342, 26с44, 395 


13. 27425202, 8162,2 9,43 

14. 522 10x22, 1533,4 

15. 324436, 48abe5, 1644,3 

16. 21442, 35a244y, 28а3хуќ 

17. 4ab, 9а2с, Зас, 1242.3 

18. 34223, 02,3, 12с3у2, 2443,4 

19; 9х2у445, 126235; 18c2y3q, 4а353,4 
20. 3а544, 542,2, Ларс, 10425462 


L.C.M. of expressions with mor 
by factiorisation : ВРІ. Ве Mim 


L.C.M. is to be found b 
with more than one term, 


Ех. 1. Find L.C.M. of a2-b2, аЗ-Ь (аль? 
first expression -a2-92- (4b. p 


. Second expression 745-b3-(a- by (a2. ару?) 
third expression =(a+b)2 


у factorising each expression 
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Thus the factors of the three expressions аге а +b, a—b, 
a2+ab +b2 and the'r maximum powers are 2,1,1 
respectively. 
Hence required L.C.M.=(a —b )(а2+аЬ +b2)(a +b )? 
=(а3 ~b3)(a +b )2 
Ex. 2. Find L.C.M.of 332 —32y9and 
Ay2 ~2x3y3422y4 war 
18 expression = =x 
ў 22203 53) 
заду (к -у )(х?+ху +у2) 
214 expression =4у? - 2хЗу3+х?у% 
=x2y2(x? —2ay зу?) 


=x -y Y: 
Here highest power of x =2 
highest power of y =2 
highest power of x —y =2 
highest power of x2+xy+y2 зі 


г. required L.C.M.= ууу анау. 22) 
Ex. 3. Find L.CM. of 4G -4), 6(x2 —x —2) and 
12(х?+х —2) 
Istexpression  =4(x2 —4)= 4(x +2)(x—2) 
2ndexpression =6(x2 —x—2)=6(x2 —2x +x —2) 
=6{х x -2)-1(x —2)} 
=б(х—2)(х +1) 
3rdexpression =12(x2+x —2) -120242x —x —2) 
=12 {x (x +2) —1(х +2)} 
=12(х +2)(х—1) 
L.C.M. of numerical co-efficients 4,6,12=12 
г. required L.C.M. =12(% -1)(x— 1)(х 42) —2) 
Ех. 4. Find L.C.M: of (32423292, 2x443x3 — 2x2 and 
2x3 — 3x2 — Mx. 
lstéxprssion =(х2+2х)2= (202 +2)) а +2)2 
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2ndexpresion =2x4433 2,2 
“сэх (2x243x 9) 
=x2(2x244x —х—2) 
=x? (2x (x42) -1& 42)) 
=x2(x +2)(2x —1) 
3rd expression — 233-342 _ 14x 
=x (2x2 -3х -14) 
=x (222 -Tx +4x ~ 14) 
=x {x(2x -7)+2(2х -7)} 
=x(2x —7)(x +2) 
л required L.C.M.=x2(x +2)2(2x —1у(2х -7) 
Ех. 5. Find L.C.M. of 343 —18а2х+27ах2, 
4442403436023 and бай — 54422 
Istexpression -343 ~ 1842x 42722 
=За (a2 -бахчох2) 
73a (42-24 3х +3х)2)-34 (a ~3x)2 
2nd expression =444+24434364252 
=4а2(а?+бах +92) 


742 (д242 а 3х +(3x)?}=4a2(a 4332 
збай- 54322 
=6a(q2 _92) 


“ба? [a2 — (31)2)6aXa +3х Ка-Зху 
L.C.M. of numerical co-efficients, 3,4,6 =12 


^ required L.C.M. =1242(q +3х)2(а -3х)2 


3rd expression 


Exercise 23 
Find L.C.M. of the following expressions 


1. а aang 
2. xaxd y 


(by factorisation) a 
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ху+у?,х?+ху 

т2-4, m242m 

a (b +02, адь +c) 

4(-у)2 622-92), 863-93) 

42-62, 3-3, аб 

2х3-х2-х, (х-1)? 

а2-2а-3,а2%5а +4 

a2-3a +2, (a-1)2, a4-1 

a3—3a2-10a, а4-843+15а2 

8(x2-4); 12(2348), 36(:2-3х-10) 

362429), 809-50), 562-2) 

42-а5-252, а2-баһ 4652, а?-2аЬ—3%/ 
4a2b2, 2a (a2-b2), (6a3b (a^ 

22-12, 23-43, 3a2-5ab«2b? 

х2-ху-2у2, 2х2-5ху +2у2, 2х?+ху-у? 
Зт2+5т +2, т2-т-2,3т2-4т-4 

242+3а-2, 3a2+7a +2, ба?-а-1 

3х2-15х +18, 2x2+2x-24, 4x2+36x +80 
a2—3a 42, a>+2a2-3a, ад-а3-ба2. 
942-36х2, 4a2-4ax +x2, 242-Зах-2х2 

15а3х (a+x y», 20ах3(0-х 3, 36a2x2(a2-: 2у2 
хі+х2у2+уй, x3y+y4, (x2-xy)3 

ab^-8ab, a2b4+8a2b, ab4—4ab2 

за3-18а2х +27ax2, 4a4+2403x «364222, 6а4—54а2х5 
(а242а }, 203-342-2а,203-33-14а2 
342-545-1252, а5-274253, 9a2+24ab +1662 
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Chapter 7 
Fractions 


You know fractions in arithmetic. You also know what is 
meant by the fraction 10 Here numerator 3 апа denominator . 
10 are two definite whole numbers. If instead of the above 
we have two symbols a and b of unknown values, then s 


b 
is called algebraic fraction Whose numerator is a and 


denominator is b . The fraction is a+b. 


Generally any fraction is expressed in its lowest form. It 


is desirable to apply the following rules for expressing a 
fraction in its lowest form, 


If the numerator and. the denominator of an 
algebraic fraction is divided by a common factor of the 
numerator and denominator then the fraction remains 


unchanged. For example, 25 = >The fraction obtained 


after Teplacing all common factors in the above manner is 
called its lowest form. In many 


4 Cases it becomes easier to 
work out a sum if an algebraic fraction is expressed in its 
lowest form. : 


2. Asin arithmetic, in algebra also for addition and 
subtraction of fractions the denominators are first made 
same. For example қ 


аса-Ь24 -ьс2. 
арат 
bod 
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3. Тһе process of multiplication is same both in 
arithmetic and algebra. Product of two or more fractions 
will be a fraction whose numerator and denominator are 
respectively equal to the product of the numerators and the 
denominators of the given fractions. For example, 


53 c а b 1 ab 
гаруе dq. ral 


This is the lowest form of the product of the three 
fractions. In order to reduce the product to its lowest form, 
we are to remove common factors from any numerator and 
any denominator before actual multiplication. Here, 
common factor of the numerator of the first fraction and the 
denominator of the third fraction is d ; common factor of the 
denominator of the first fraction and the numerator of the 
second fraction is b2, and common factor of the 
denominator of the second fraction and the numerator of the 
third fraction is c2. These common factors are removed 
before actual multiplication. 


4. Asin arithmetic, in algebra also if one fraction is to 
be divided by another fraction, then the first is multiplied by 
the reciprocal of the second fraction. 

e Md nent 3.5 

[М.В. : Reciprocal of 3 is 3 reciprocal of 515%” 


reciprocal of ris P etc] 


For example, 
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Remark : If necessary, the method of removing, 
common factors from the numerator and denominator is to 
be repeated as many times as possible to express the 


fraction in its lowest form. 
It should always be remembered that = =1 and not 0 
(zero). 


24а45562 . 
Ех.1. Express lip its lowest form. 


24a Àb3c2 _ 4ab2 
18a3b3¢3 Зс 
Remark : Here the follo 


ollowing common factors of the 
numerator and the denominator are removed 6, a3,b3,c3. 


Ex. 2. Simplify; 2 Ф, с 
Simplify : каз 
аш рс" ae ра (2 42-242 
каба wet ge 1 


Ex. 3. Simplify : 


Here the numerator a i i 
be respectively equal to ds анта паа каў 


: е prod 
denominators of the given ihe гше иг лан 


2 3.4 

x^ уг у43 з 
х Li лш Ў 

y^ Ww xx b3y3 


T x2xyz3xy4b3x03_ 2. 
y222xxa?x xzxb3y3 


_ x2y573q3p3 _ 
х2у5;343Ь3 


ығ. 54353 (15424. 40442. 
Ех. 4. Simplify 9207 Db 34254 


зз da 
2, 4 
Given expression = pu еді х E 


_ 2adbS coa 
3a4b4c2d3 


К, 2bc? 
ШЕТІ 1 
Remark : This becomes similar to Ex. 3 since we have 
multiplied by the reciprocal of the second fraction. At the 
next step common factors are removed. 


Ex. 5. Simplify : 
EE. 
х+2 is х-1 
_ (х-б)(х—1)—(х-Ф)(х+2) 
Г, (x+2)(x=1) 
" (х2—-7х+6)-(х2-2х-8) 
x24x-1 
2-062 42x48 
Ё х2+х-2 
14-5х 
“аха 


4 Given expression 
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Ex 6. Simplify: 
OX азх | x, 4a242 
5, d x2 а? 4ах2 
Given expression = . 
Aax(a—)-4a2 (ax) 4x2 xka(4a24:32) 
4a^x 
4адх-4ах2-4а3-4а2х-4х3-403-гах2. 
Ex 4а2х 
_ 43-3а2 
ГУ 
С XX4x-3a) 
© аа? 
4х-За 
77742 


За2-дар (2-9,2 
aab ' 42-42 

3a2-9ab Б а2-р? 
ab q2_9p2 


Ex. 7. Simplify : 
Given expression= 
3a(a-3b ) (a*b)(a-b) 


a (a-b) a2-(3by2 


T 3(a-3b ) > (a*b)(a-b) _ 3(atb) 
ab (аьа 35) - ai3b 


Remark : The process of simplification becomes 
easier when the numerators and denominators of fractions 
can easily be factorised, 
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Ех. 8. Simplify : 


Given expression -7-ы +> za 
д (3а+1)(3а-1) 


За За2-20-1 


“фак1)3а-1) 
7. <за2-2а-1 
_ Gat1)3a-1) 
3a2-3a*a-1 
__(За+1)(да-—1) 
7 3a (а-1)+1(а—1) 
_ (за+1)(3а—1) 
© (а—1)(За+1) 
Gard 


Ех. 9. Simplify : 


xy Dw ^ 


а2-ах 


3 (ау ага? 


Given expression рә (сту) эу, py (ax 
3. уху aa 
б ques з адук? (а+0(а-х) 
«аран? дую а(а-л) 
_(х+у)(а+х) 
а (х-у) 


Ех. 10. Simplify : 


atab a2-3a-4 а2-а-12 
Fc 1 


Piae а2-4а%3 


: $ а?+а—6 х 42-За-4 а2-4а43 
Given expression = FUP : _———# 
а 


aS m a2-a-12 


_ (а—2)(а+3) х 8-4Хаа1) х (4-3Ха-1) 
(аз 0-1). (@-3)(a~2) © (a—4)(a+3) 


Ex. 


цэв. аа ыныр 1 
20-1 2 Ё TZ X ті 
Given expression= (6-05 5x2~(x-2)(2x- 


Х(2х-1) "awe d Ез 


NEUES 2-1 
^ OXQxd) | x42 
_3х?+5х—2 ,2e1 
x(2x-1) — x42 
SEED ар зы 
XQx-) "x2 ^x 
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Ex. 12. Simplify : 
a+a2b+ab2+b> а-а. а2ар2 
а Б. 22 05-25. dao 


a2(a+b)+b2(atb) , (atb)(a—b) 


Given expression = 
2a(a-b)* a+2b 


a2—b2+ab-b2 4a2 
x ——————— х-шта 
аю а2452 


_(arby(a2+b?) (atb)(a-b) 


= 2a(a-b) 2 
(аа), 
аю а A 


=2a (a+b) 


Exercise 24 


Express in lowest form : 


за 18p4q2 1244с342 
a= 2. 224 3. 5174 
lo Tob 214 288) cd 
3903x2y Р 56х6у5:4 6 Jam _ 
4 74% EU © Imp 
26 5,2,6 
1 146b^c 8. Lyr i 
5 365abc* 18xby^z 
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Simplify : 


3ab2 155262 


10. x — 
Psp. or) 3blc “ЗаЗ" 942 
Зху? 50х 49535. 
11. 7 тас 2. 2) 
4уг х Tx y * 14ху z 
4 2 Барқы 2,2 
169m" 4, 1396m^n, х 36n 2 
TE ў 1 65т2 
A b-c са a-b 
x—LL LE Бе с-а ab 
is. EU м. SS 
—2y Зу-а 3x24 z 
15. 59.98. 162-209. 
ху ау ах ху+у 
17 с а2-4,2 
d 4с3-8с2 * "al 2ab 
2 32 
19; Cum 2 20227+30р. 
т?-4тп р?ір-30 
lus 
atl a^-a-2 2 ё9 
212 X Day a +9х 
а-2 за Y "x 
x34 22 
23. mop +ху+у? а-а аза 
x24+2xy+y 724360 po 
9m2-16n2 т2-4т 
25, —Ó 
-16 3т-4л 
26 аз ай 
j 2+2ab+b2 +ab 
27 х?+4х х?+2х— 
. „л 
x3-9x xx 6 


2db (4 4b 


72 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


21; 


38. 


2 2 
х2+7ху+12у ехэ) 
жау х-у 


a?-5ab 0 а2-52 
а2-баБ-552 а?+аЬ 


т?+3т т?-9 


х2+3х+2 тав 
Х2-4х-12 -х2-4 


4-8 (a2 вай 
ais (За Х 2 аза 


33-8х 2x1 х2-2х 
сс... „г. 


1+8х3 3 4х-х3 1- (9242 
Қа айы p s I i 
(2-x)? 1-4х2 2-5х+2х2 


а(а2-52) | а?-аЬ 
29684295) аа 
ali4ab 43b а+ЗЬ 
1 2x x44x2y2+y4 
Taye eae 2 

х?+ху+у чу 4х 


х(а2-52) ey 2-2 
wry), ах2-а?х 22-40 
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Chapter 8- 


Solution of a simple equation 
with one unknown 


In class VII you have learnt how to form a simple 
equation with one unknown and to find the value of that ' 
unknown. We take help of some axioms in solving 


equations. These axioms are given below : 


Axiom. 1. 


If same or equal quantities are added to equal quantities, 
their sums will also be equal to each other. 


Axiom 2, 


If same or equal quantities are subtract 


5 ed from equal ` 
quantities, the difference will also be equal to each other. 


Axiom 3. 


If equal quantities are multiplied by same or equal 
quantities, the products will also be equal to each other, 


Axiom 4, 


If equal quantities are divided by same or equal 
quantities, the quotients will also be equal to each other. 

Apart from all these axioms, Some other rules are to 
followed in finding value of the unknown quantity, 

(1) In an equation the unknown quantity і 
kept on the left hand side. ы ашшы 


(ii) Ifa term is taken from left hand side to тї ht hand 
side or from right hand side to left hand Side they its den 
has.to changed. This is called transportation, Actually this 
is a different form of axioms 1 and 2; 

(iii) If both sides of an 


Of an equation are fractions, then the 
results of cross multiplicati 


on will be equal. The Process of 
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multiplying the numerator of one side with the denominator 
of the other side is known as cross multiplication. For 


example — 

if 5-2 then by cross multiplication ad-bc . For if both 
sides are multiplicated by bd , then bd 7 bd 5 or ad -bc . 
Here we have multiplied both sides by the product the two 
denominators. Without the above multiplication we may 
straight way write ad -bc by multiplying crosswise. This 
rule can also be applied even if one side is fraction and the 


other side is a whole number. For, any whole number is 
also a fraction with its denominator as 1. For Example, 


с=т 17 -c ,then F TO a=bc. 


Solution of easier simple equations : 


Ex. 1. Solve : 14(x-2)+3(x +5) = 3(x +8)+5 
14(х-2)+3(х +5) = 3(х +8)+5 

or, 14x-28+3x +15 = 3x +24+5 

ог, 17x-13 = 3x +29 

ог, 17x-3x=29+13 [by transportation] 

от, 14х= 42 


42 
ог, хэт =3. 


required solution is x = 3. 


15 
VIII—13 


Ex. 2. Solve : 


х-4 2х-3 .5х-32, хад 
З muy ate 28 
х-4 2x-3 5х-32 x +9 
28 
x 


3 Эў 19:52 C 
‚2х-3 хад 55-32 


-4 


ог, ара z [by transportation] 
8x-12+5x +45 _ 5х-32-3х-12 

Mai калад 777 1368 m утаат 
13х +33 2х-20 

Е стаи 


ог, 140(2x—20) = 9(13x +33) 
ог, 280х-2800 = 117х +297 
ог, 163х = 3097 ог, х= 3097 


= T63 = 19. 
Tequired solution is x = 19 


[by cross transportation] 


- 3. Solve: х (x +1)}+(х+2) = 
x (x +1)H{x+2) = 232415 

ог, х?+х+2+2х— 2х2-15 

ог, 2x243x— 2x2 = 15 [by transporting 2x2] 

ог, 3x -15 or, x= 2.5 : 

Tequired solution is x = 5 


2x2415 
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(25 3(3x+4) 7 
о ЗГ20 527295 


ог, = E ES 52-0 

2х-5 3х-4 7 
оқы сетер 
a 10х-25-18х-24 — 7 

: 30 2 

-8x49 7 -8х-49 -7 
о» —30 — 2 Of, азаа 
сё бх лр = 7 оғ, 16:+98=210 
or, 16х= 210-98. ог, 16х = 112 

112 

о, х= те or, х= 7. 


required solution is x = 7 
Ex. 5. Solve : 

(х-6)(2х-9)-(11-2х)(7-х) = 5х-4-7(х-2) 
(х-6)(2х-9)-(11-2х)(7-х) = 5х-4-7(х-2) 
or, 2х2-21х 454-77425х-2х2 = 5х-4-7х +14 

or, 4х-23 = 10=2х 

ог, 4х+2х = 10423 ог, 6х = 33 

оз 45269422 1 
required solution is x-= 5 


TI 


“Exercise 25 . 


i ations : ` ? 
EXEC 2. 3Qx45)-2x = 3(x +6) 
50+3(4х—5у+8(х 43) = x +2. 

. (х-3)(х+5)+2=х?+х "T 
. 3(x45)-3Qx —1) = 32-46-54 4x 
. 5х-(4х-7)(3х-5) = 6-3(4x-9)(x-1) 


ж. Ола [э т 


10, 276: 


11. FO OL 


12 хэ. зеў хаб ERU 
ОЛАК АҚЫР абе 


Бабы 
2 (£16) -з3. 3 (16 22 
14. 3 p6)-3-1 27-3 


15. El 4433 5x49 x12 
m 2 273 


З2-0-3-6 чө 8. 


nt ae Say 


Я ee A = Qx-Sy(4x-1)-40 
ө 2245 ша ажи 5 


ай 28 + 4 
23-х х-1 
20. 16-9 IQ Dx z= E T 
—— 
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Solution of some difficult. simple equation :. 
Now we shall discuss some methods of solving relatively 
more difficult simple equations. These methods are not 
applications of any rule or formula. Application of these 
methods make the solution of certain equations relatively 
easier. 


(i) Method of alternends : 


If 5-1 then e For 5-1 means аа = bc (by cross 


multiplication). Now dividing both sides by cd , we get аў 
Note the following. 
2 х?+3х+4 x43 
x2+5x+8 хаб 
х?+3х+4 _х+3 
х?+5х+8 x45 


2. 2. 
x^t3x +4 = ХЇ+5х 48 [by the method of 
x +3 x+5 alternends] 


Solve 


X (x +3)+4 2x x +5) +8 


ог, 
х-3 х+5 


2 
or, х+—=х+ 


ог, X 7 Е ж [removing x “тот both sides] 


x43 х45 
ог, 8(х 43) = 4(х +5) [by cross multiplication] 
-4 
ог, 4х=-4 ог, х=т=-1 


or, required solution is x = –1 
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(ii) Method of transposition : 
Note the following example. 


9x45 _ 3x-2 4 4х-5 
: a 3x +1 


Solve 


21 7 


In this case it becomes easier to solve the equation if the 
two terms who denominators do not contain the unknown x . 
are brought to one side of the equation. Thus transporting 
the first term of the right hand side to the left hand side, we 
get 

“Эх +5 3x-2 4х-5 


“а ie ЖИР 3x41 
9x +5-9x +6 45-5 
or, 821 а 27-0-0, 
Эх +1 
ай 11 4х-5 
ЖЕЛЕРІ 


ог, 21(4х-5)- 11 (3x +1) 
ог, 84x-105 = 33x +11 


ог, 84х—33х = 105х +11 


or, 51х= 116 
_ 116 2,14 
ог, Х=туүг= 25 


Tequired solution is x = 24 
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(iii) Method of break term : 
Note the following example. 

5 8 13 

%Ж------ 

Х%2 х-3 х-4 

Note that the unknown term x is absent in the 
numerators of all the terms. We can express 13, the 
numerator of the right hand side as sum of the two 
numerators of the terms in the left hand side and detach the 
right hand side in two terms. 


Solve : 


2 2228-2024: 
X42 x-3 х-4 
5 8 548 
ог, кш 
х+2 х-3 х-4 
ог, 425 Bees 
x+2 x3 x4 х-4 


ог, ---%------%-- 


хад, дад жа хаб 
1 1 1 1 
тэснэ өш ізі 
шы е +2 x) Z l 
5 a al ane yum. с 22 
(x +2)(х-4) ..(x-4)(x-3) 


Multiplying both sides Бу (х—4) we get 


ЕИ аа 4 
x+2 х-3 x+2 х-3 


“ог, 4x+8 = —15х +45 [by cross multiplication] 
or, 4x +15x = 45-8 


37 18 
or, 19x = 37 ог, х=тӯ= 19 


ЗҮС 18 
required solution is x = lig 
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(iv) Method of division : 

Note the following example. 

12х-1 " 8х-3 20х-17 

4х-2 4х-3  4x-5 

Numerator of each fraction is to be expressed in such 


form that at least one of its parts becomes divisible by 
denominator. : 


12х-1 Я 8х-3 20х-17 
4х-2 4х-3 4х-5 


Solve : 


бё 3(4х—2)+5 ^ 2(4х-3)-3 ы 5(Ах—5)+8 


4х-2 4х-3 4х-5 
on ee hg, ЗЕ „4 E 
4х-2 4х-3 4x-5 
5 3 8 | 
ог, +7->==— [5іпсе the values of the 
4х-2 4x-3 4х-5 without x on both sides 
f are equal, they are 
removed] . 
Now applying the previous method, 
аў За 283 


ог, жы. 4 етед Et 3 
4х-2 4х-5 4х-5 4х-3 


1 1 1 
О0Г,5---- ЕЗ = 1 
[us rl 3 бак 4 =) 


ог, -2 


5--1252210 3L эс 
(4x-2)(4x-5) (4х-5)(4х-3) 
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Multiplying both sides by (4х-5), we get 


zl» * "6 
4x-2 4х-3 
-5 2 em : 
or, ---- [dividing both sides by 3] 


4х-2 4x-3 


or, 8x-4 = ~20x+15 ог, 8х+20х=15+4 
19 


or, 28x = 19 or, x= 78 
required solution is x = A 


Solution of some harder equations : 
Ex. 1. Solve : 


245x 232-7 6-5х 10х-11 


Tice Т e 


By transposition, we get 
2+5х 6-5x lOvell _ 232-7 
35 "i5 3 146-1) 


12430х-84470х-70х-77 2327 
Se e705 FT] той 


ш 210 14(x-1) 
,30е5. 77 | х) 22-7 
' 210 14(x-1) 5 210 14(x-1) 

буй 2,2-7 (бн) 2,2-7 

902 “Ноа ЗЭЭЛЭЭ 


ог, 6x2-5x-1- 6x2-21 
ог, -5x 2-20 or, x =4 
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Ex. 2. solve: 


24-5х (8х-49 28 
х-2 4-х x2 


By transposition, we get 


24—5х 
8х-49 Ae 28. 
4-х ха гужа, : 


8x-49452-13x 28-24+5х 
Sl eas ae UTI SRM 


4-х х-2 
3-5x 4-5х 
ог, кетта 
4-х х-2 


or, 3x- 5x2 -6 + 10x = 16 + 20x — 4х — 5x2 


[by cross multiplication) 
ог, 13x-16x=16+6 


or, 3х = 22 


ОГ, x= 


Ех. 3. Solve: 
1 1 1 


—+—=———„—__ 


+ 
Х-6 х-9 х-4 х-8 
1 1 1 1 


—+—-— 


+— 
5-3 х-9 x4 х-8 
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or, ------- ара. 


5-3 x4 x-8 х-9 


or Ян Date ны È =] 
(x-3)(x-4) (х-8)(х-9) 

or, (x3)(x-4) = (x-8)(x-9) 

or, х2-7х-12 = x2-17x472 

or, 17х-7х = 72-12 


or, 10x = 60 
or,x=6 


Ex. 4. Solve: ah 
(х+а)(х+Ь) - с(а+с) = (x-c)(x*c) +ab Multiplying, 
we get 


х?+ах+Ьх+аЬ-ас—с? = x2-c2ab 
ог, ах +bx = ас 
or, (a+b)x = ас 
гас, 


а 


х= 


Exercise 26 


Solve the following equations : 


3.2 эрэ Бш 
3592 “Зна 50-3) 

бх-3 32 4, 263) 223 
3. 277 x45 -3al = 61 

Зх+1 6х-7 6. 3x4 6-7 
5. 265 2531 25 8x-9 
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22х-12 22 3х47 8 9х-22 3х-5 


А = =3 
pre 4x8 2x-5 2х-7 
2x 2х+1 жа 2-а 
Ял 2х-1 “Эх ы 1, xtb  2x+b 
ipi 10х+41 12х+38 . 5x48 
5 18 13423 9 
12 2543 4x45 " 3x43 
“зі 4x44 7 3x41 
ЭЖ ЭВЛЭЛ 
x6 х-2 x4 
1 2 6 
д, 34172543  3х45 
12х43 15х-1 3х-2 
15. — + — 


4 5 2x-3 
10 14 9 
аа Баб 
бх+1 2х-4 «221 
15 7-16 5 
18. EE 47-45. 
Х-5 x4 x3 
19, 3x+2 624 - 
5-1 x2 
1 1 1 1 
2i = | 2 
" x* x3 x12 * xd 
21. 2979 +7 
х?+8х+1 x48 
22. 8920093) 95 
` Gel) x8 


23. — АІ, 1 


х2 х-б x-3 х5 


x-3 x-9 14 rg 


35; 


36. — 


2-8 х4 x9 x3 
—.—-——,L— 


“х-9 x-5 x-10 x4 


2-8 х4 x-7 х-5 
© anit. o> ont 


"x-10 x6 х-9 x-7 


2х+1 хы 23х32 бен 


" 2-1 ee ALI без 


2343 „®+7 _ б(х+3) 


el * 2537 хаб 


3x5 _ 4x+8 „10х+1 1 


“і 3x43 7 ‘6x43 


2+9 3-2 _ 4x413 хі 


он буу лЗ. Кел 


бых (3(7-2х2) 143x 11-10х 
ore oe МА МЦ 
5 маі) 7 10 . 


112433148 2+3 


“ 22x2433x+13 2x43 
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Answers 


Exercise 1 
1.@ р (à) а-5 (ш) 10b (v) 3x45 
(a+b) 


дат w (ii) р-4 
2.G) у lessthanx (ii) д more than p or sum of p and 4 
(iii) 4timesm (iv) ndivided by 5 (у) З times 
more than p (vi) b more than half of a . : 
3. х-у (0) (65-х)у5. (ii) (65+y)yrs. 


S. (1000a+10b)mm 6. x-y 7. E 


8. Аг hrs. 9. 30+х,10х+3,10у+х ^^ 10. Brothers 


rupees 


age= (12 —x)yrs, elder sister's age= (12+у)угѕ; іп the second casc 
brother's age= (12 —x +))yrs, elder sister's age= (12+2y)yrs. 


Exercise 2 


1:21. 22-7: 53. 10,4. 1 5. 7.9:6:22 4 -7; 


any 


1 
R0 9: 156 10. 2 


Exercise 3 


1.() LossofRs.15 (ii) 20kmabove (iii) 10 metres 
tothe south (іу) 10°C decrease in temperature 


2. (i)  —Rs. 10, profit 5 (i) 5 km, north (iii) -15 
km, to go down (vi) 5 , increase 
3.010) -8, -3,0, 1,4 аб. -9, ak ~§ -4 
(Ш) -4, -2,3,6,8 (v) —5, 3, 11 і 
57119173 9 2 
Ф 2-25.52 (му 4, 1, 2.3. 5 
Pag gs QUI. Я, 2,5,3 


40) 14 ( 34 5. Мо; 10,6 
6.() Б-За ш 2 (i) Жж (iv) 1-х 
9. Rs. (2a *bc —2b) 


10. (i) b-c (ii) у-з (ш) b—c+d 
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-0 
-0) 
-@ 
. (i) 
(i) 
б) 


ро за Б шо. 


.G 
(iii) 


Exercise 4 


а24252-3:2 (й) 0 (іі) 9а2-2448 
2x32y44z (і) а++ (ш) 742 


^a- 4b (i) 4x2 —y2+5z2 (ш) 3m? —3mn 


-162y2; (i) -8а464 (iii) —a6p2 4 
3х3-2х2-8х (ii) ,4-са ці ^ x2: 
0 а) 0 : 


. а2+Ьт2+сл2 —12— m? —n2+alm+bmn &cnl — Im — mn лі :0 


4a2b —5ab243 (ii) 9xy— 64 — 5x2y 
3p2qr— 4pr —1 (iv) 3n +4ти2 - 5m203 
Exercise 5 


16x2424xy +9у2 (і) | 64a2— 64ab 1652 
х2у2+2хус +c2 (v) 16x2—8xabe +a2b2c2 
х2+у2+2ху +x Hy +4 
4a2+9b2+25c2+12ab —30bc —20ca 
х?+у?+:2р?+2ху +2угр +2:хр 
а?+Ь?+с?+2аЬ —2Ьс —2са —2a—2b +2c +1 
1+4х +4у +62 +8ху +12уг +122х +4x244y24922 
m2+4n2+9p2+16q2+4mn— 6pm— 12pn *16qn —24pq 
2542 (i) 452 344) (4a41) (іі (6x -7у)2 
( 1+ 2)? (іу) (2x = >)? 
100- (і) 9 (iii) 49 (іу) 289 5. 65 
10.4) 16x (і) 4046. 
Exercise 6 


42-36 (й) 3642-2552 . (iii) а2с2—Ь24?2 
16322-25pq2 (№) 4т?+п?—р?+4тп 
a244b2—9¢244ab (мій) 4x2 —y?+922412x2 
999996 (і) 2249879 (Ші) 302464 
—12c(a42b) (іі) 7x2421y2452xy +62x 442yz 
18128 (ім) 515420- 4.0) (9a47)9a—7) 
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(i) (11т+13л)(11т—13л)` (їй) (5х +3у)(х +5у) 


(v) (а+Ь+1)(а+Ь—1) () (х —2у +3)(х -2y -3) 
5. @ 5002-4832 (i) 4752 -662 
Sa44b V2 Сач? 
Gi) ЕЗ - (FFY фо axe? 
6. () О+5а)(2—5а) G) (ху +1)(xy— 1) 
(ій) (ab --са)ав-са) (м) (5т +7л)(ӧт —7n) 


(у) (a+b+4)(a+b—4) (vi) | (7x +y)(x +5y) 
(уй) а(15х —14у)(х +14у). (viii) 4(2+у2)ху 
(іх) (@+b=c)(b +c —a)(a +b —с)(а—Ь +c) 
(х) @+ +z) +y- z2) (хі) (4х+2а—3Ь)(4х—2а +2b) 
(xii) (a—b)(a +b —2c) (xiii) (x—y)(x +y —2) 
(xiv) (9 +m—n)(p —m +n) 
(xv) (at+b+c+d)(a—-b-c+d)(at+b—c-d)(a-b+c-d) 
(xvi) (c—a)(ab +be +1) (хуй) (аа) 


Exercise 7 


3 
1. 0 273 -11-4.4 5. -2 6.42 7.1 8.15 9.9 


1 
10.7 11.9 12. -16 13. 2 14.4 15. -7 16.41 17.8 


18. 12 yrs 19. 3х+9 = 14 (quantit ice і 
y of rice is x kg). 5 kg 20. 1 
= 162 (Sulema scored x marks); Nasifa 56, Sule ae: Mandira = ў 


Exercise 8 


6a24+17ab+12b2+19a +26b+10 
3х2-4у?2—5:2+9у:+2:х-ху 

1544-803-3а2-34а-23 
10х5-5х4%21х3-7х2411х-6 

жы d 6. 6K4-11k3-2k24+4k+1 
2445-46а4+9а3+1342-За 
15n4-32m3450m2-32m+15 

баба x3 2x249x42 

0. 26-х5+4х3+9х2_25 11. 2a4+a3p+2ab3+b4 


дөөцөвөрвг 


x5 +2xty+ x3y2- х®у® +2ху* +у5 
p5 —р*4%-Ер%а? Ер®-+Ер?а® — рэа“ — p*q* + 4%+ 4° 
а5-3а45-20853-4258-055 

2a? x*--abx9--2acx? + ЗЬ х? — ТЬсх — 4c? 

— 6x5 +7x* - 4хЗ- 2x* 9x F2 
уз - 6y5 -15y* -20y? + 15у2 – 6у+1 

x? +y? +z? — 3xyz 

— 2a8 +7a7b+8a°b? — 314563 — Ta*b*--22a3b5 — 626 
аз --2a? — 2a3b —ab--2ab? --2a — b* + 1 

р%х5-Ерзх® - q?x* —2агх® - qsx — r?x —rs 

a9b5 —2a5b*c-Fatb3c? —a9b3c? ас5- ' 
a*—b« 24. хё-ув 25. 6х8-х2-31х-10 
16x — 28x3y — 16x2y2 + 43xy 5 — 15y* 27. a9 —-b$ 
at x -ob3 худ — a3 bx? — b*y* 

x8 Sx*y* — 12x25 4-27? 

253 c2 +2c2a2 4-223 — at — b* – c* 31. a®+atbt+b® 
х3у3--3ху322- x? yz? + 3x2ySz—x2yz9-- 322 

8x9 —19x3y? — 27y5 34. 6х3— 22х2+32х- 24 
15а4--7а3- 36a? -- 76a — 48 

6x5 —4x* — 20x? — 7x? —20x 4-10 


apx? +адх? + bpx? + arx +bqx+br 38. 2x? 
2m A- rin 4- nx + (Im -- mn ny (02+ та +n°)y+Im тп 

nl Dm? +n? 
2a? b -- ab? +2b° 

Exercise 9 

а+2 2. x2 i 3. m+3 
a+2 5. х-4 6. т-7 
x-2 8. a—8 9. pt5 
x+2 11. 3y-2 12. 2с-1 
—3x+4 14. —7m+3 . 15. 2a-3b 
-бс-4 17, За. 4b 18. 3x2y - 5ху? + 4y? 
a?c—2abcà —3b?c? 21. 22185224 x= 3 
2a—7 24. –а?+а+1 25 m?-m-2, 
27х39 +9х#-++3х+1 27. 2у+1 
зра--2р--5 29. 3а3-4а%5 30. 26-4-3 
3x—Ty 32. а-25-3с 33. т?—2п? 


at2b+3e 35. у!-х-3 36. а?х - 2abx® - 3b? x* 
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МШ 14 


эочольом- 


пемпавюы- 


Exercise 10 


(Quotient=Q, Remainder= R) 
Q=4a+2, R=4 

Q-2x—$, Ве. 
О=5а—14, R=35a -17 
О-х-4,Ё-х-1 
О-3х2-2х- 4,К-3х-4 
О-р"-3р-2,8-2р-3 
0-3х9-4х--5,Ё-2х-7 
-О-х9-7х--9, Ё-8х-15 
Q=2a+ 3b, В 2 353 
О=х3+х-у, R= -уз 
О=а? – Заь+-2Ь2, R= —353 
Q-7x-6, R=10 
О-За-5,8-124 

9 =2а2+7а+3, R=0 
Q=m?+3m+2, R=0 
О=х2-25+3, R= —38у3 
Q —2a? + 4a? --6a--3, R=0 
Q—3x*-F 6x? E 4x --2, R=0. 
Q=a+4,R=0 
Q=27x5 49x24 3x41, R=] 
Q=a—4, R=a-1 
Q=3x242x-4 R=3x—4 
О =аЗ—7а-Е6, К-24-8 
0=2а%— 443 +4а-2, R=0 
R=r 


Divisorz2x*— хз 2,25, 4 


Exercise 11 


x? 4+6x2-+412x48 

27а5 + 108a? + 144a +64 

64c? + 48c2d+ 12cqd? + дз 
27т? + 59m? n + 36mn2 4-83 

аё + 6a*b + 129253 4. 853 

a* 3 -- 3a*b?cd-H Заъс2 2 4-3 48 
27а% + 54a? bc + 36ab?c3 + 85363 
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eee 
лее SE 


із 


кез 
pm 


nore 
— сол 


T2 '2 
е > + 


9 nO t ром тт 


x9 4-3x*yz 4- 3x2 y? 22 y3z? 
x3-- 3x2yz* + 3xy?z* -- уза? 


p? 3p?q* t 3p q* +4" 
a? +63 --8c3 --3a?b + 6a?c 4- 3ab? + 12ac? + 12abe+ 12bc? 
+6b?c 

a? +8b3+27c3 + 6a2b+9a2c+ 12ab? + 27ac? + 36abc 

+ 54bc? + 36b?c 
857375 14. 1331000 15. 1953125 
125000 17. 216000 18. 125 
216а3 20. 27x? 21. 64m? 
64x? 28. 1 24. 729 
512 26. —27 


Exercise 12 


аз —9a? --27a - 21 
8х3 +12x2y+6xy? — y? 
27m3 227 m2 n-- 9mn? - n? 


‚ 8p3 — 36р24-+ 54pq? - 274% 


a9 — 6a*b + 12a? b? — 853 

a3b3 — 3a?b?cd-- 3abc?d? — с3а3 

8x?- 36x3bc 4- 5Axb? c? — 27b? c? 

a^ — 3a*bc--3a3 b? c? — b3c3 

x3 —3x2yz? +3xy22t — узае 

т%- 3m*n? + 3m2n* = по 

1--3b — бс4- 3b? 4- 12e? — 12be - 6+ 1262 +53 — 8c? 
p? - 8g? - 2775 — 6р?4+ Іра" —9p? r — 36g? r- 21pr? 


— S4qr? + 36pqr 
a? —3a9 +Заз – 1 14. 8—1253-F6b^— b? 
912673 16. 26463592 17. 99700299 
15438249 19. 125 20. 27 
8 22. -08 23. -21y5 
21643 25. m3—3m2n+3mn? – п? 


1 21. 0 28. 0 29, 216 


` Exercise 13 


12 2, 152 3. 98 4. 335 5. 5256 0 
234 11. 455 12, 1568. 


93 


Ona. 


(m - nd p)(m? 4 n2 4- p3 — 


Exercise 14 


x?421 2. 14-27a? 3. 8а3--2753 
m?n? +p? 5. a8+53c3 6. x+y’ 

64р? +12543 8. a?+3a?b+3ab?+b3+c3 9. хе-і 
x? 2уЗ  z3- p 3x3 y+ Зхуз + 3y? z+ Зугз 

2а3 9а? + 15a 4-9 12, 9х35-9х2-9х 


Exercise 15 


х3-27 2. 1-64х3 3. 27a? —125p* 
a?b3 --сзаз бе x85 6. a^—8b?c8 
64x°—729y 8, a 64p^ 9. 0 

54 11. a9—p$ 12. 148x? 


Exercise 16 


(a-4-2)(a? — 2a -- 4) 2. (2x-+1)(4x2—2x+4 1) 

(a+ 3b)(a* - 3ab 4- 952) 4. (2m + 3n)(4m? — 6mn 4-952) 
(x-E4y(x* — 4ху+16у2) 6.. 2p-- 79)(4p* = 14pq--4942) 
(ab+c)(a®b? —abc--c?) 8, 3(4a+1)(16a? – 401) 
а(2т+ 3np)(4m? — бтпр+-9п?р?) 

(7x-+8y)(49x? — 56xy + 64y2) 

(Tabe + 10mnp)(49a2h2¢2 — TOabemnp 4- 100т?п?р?) 
2а(2ах+3у)(4а%хз —6axy+9y2) 13, (1-20)1--2а--443) . 
(4a—b)(16a2+4a5+5%) 15. (5x— 6y)(28x3 + 30xy 4 36y2) 
m(m – 2)(m* + 2m 4-4) 

(a - bYa- ba? +-аь+ b^ (a? —ab +52) 
(be — 24)(52с2--25с4-- 442) 

Gm – 4np)(9m® + 12mnp 4 165252) 
(6m—7n)(36m? + 42тп+ 4952) 

abc — 5((81a253c2 + 45ab¢ +25) 
(а—25--с)(а# +452 + са — 4ab—ea 4 2bo) 
2пр--тп- тр) 
Ха — b)(a* +ab + b?)(4a5 — 2a*b? 4- 58) 22 
(m +n)(4m? +-2тп+ па) 26. 24(3р? + д? 
(х--2(х3--х--1) " pad. 
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„ (ха Sp+32)(4x2 + 7p? +922 + 2xy + І2уг - 62x) 
. (14+ 4x)(1+5x+7x?) 


(2—a+b)(4 +a? +b? --2a — 2b — 2ab) 
(2x — »- A Ax? +2ху+у? - 2x - 5у-Е7) 


. n(m+n)\(m+2n) 


Exercise 17 


(x+1)(x+3) 2. (x+2)(x+3) 3. (x4+2)(x+5) 
(a+1)(a-+2) 5. (а+3)(а+4) 6. (a+4)(a+6) 
(m+ 3)(m+8) 8. (p+6)(p+8) 9. (4+х)(15+-х) 
(х= 3)(х — 4) 11, (2-2)2-7) 12. (х—3)(х—13) 
(a— 5)(а- 7) 14. (т-5)т--13) 15; (х—6)(х—9) 
(a+7)(a—5) 17. (c+15)(c—3) 18. (x4-9)x-4) 


. (р+8(р-2) 20. (х-8(х-7) 21. (х-3)(х+2) 


(a—7)(a+5) 23. (х-7/х--3 24. (х—7)(х+4) 
(m—24)(m+3) 26. (а-11)а--10) 27. (6-17)(6+3) 
(х-13їх4-9) 29. (a—9)(a+7) 30. (x-7)(x-9) 
(m+9)(m—8) 32. (12-а)13-а) 33. (x-++15)(x - 7) 
(p+13(p—U) 35. (а-3Да-20) 36. (1-9х)1-4х) 


. (x+27)(x—3) 38. (а-18Да--5) 39. (x-+2)(x—51) 


(5++х)(16—х) 41. (a—1)(a+1)(a? +5) 
(х-2)х--2)х3- 5) 

(x? + 3)(x +3) 

(х— 20° — 2)0x34-2x +4) 

(a — 1)(а+ 2)(a? -- a-- 1)(a? — 2a--4) 

(т? — 7)(т? +5) 

(a+ 4b)(a — 35) 


(x—15y)(x+ 14у) 49. (m-4-7n)(m— 5n) 
(р—34)(р - 134) 51. (x+24y)(x—4y) 
(a-- 85)(a— 55) 53. (х+у—3)(х-„у-+Е2) 


(a--l(a--1)(a?--2a-2) 55. (x? -2x--9)x?—2x—4) 


(mh 2m--3 m - 4(m-6) 57. (p?—3q—7)(p? - 3-9) 


(x — 10) 4-2) — 9)(x 4-1) 


. (x34. 10x 4-18) (x + 8)(x +2) 
. (х+Е2)(х- S)? - 3x 6) 
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-Exercise 18 


2(9ac-1) 2. (x4-5)(3x+45) 3. (a+4)(3a-+2) 
аю с 5. (m+2)(2m—3) 6. (c4-3)Qc4-1) 
(p+3)(2p—5) 8. (2x+3)(3x—5) 9. (а41(5а-9) 
(х-1)9х--8) 11. (k-F1)8k-25) 12. (x-l)Qx4-1) 
(2а—7)(5а+4) 14. (2m—5n)(3m+2n) 


3x —1)(3х-Е11) 16. (a-+5)(Sa—138) 
(4p —3q)(3p+8q) 18. (a—5b)(5a—b) 
(a+ 7b)(7a — b) 20. (5х-4у)2х--5у) 
(а b(11a-k 135) 22. 3(x-+y)(x—3y) 
3(p - 34)(3р+4) 24. (а--85)8а- b) 
(x - 2y)(12x-+ 5y) 26. (3a—7)(7a—3) 
(5-х)5--3х) 28. (5-а)1--3а) 
(3-2х)4--3х) 30. (3—2а)(2-Е3а) 
(ab + 3)(ab— 13) 32. (ху--8(ху-9) 
(a? -- 1)(3a — 5) 34. (x— I) (x? 4 x 4- 1 (8x3— 9) 
(m? — 11)(m* + 12) 36. (а%—3)(а9-+ 16) 
(p? +8)(p? — 19) 38, 


(2a? 4-9) (303 — 5) 
Qx—2y-3)(3x 2 Зу- 5) 
(3x+2y - 1)(6x -- 4y - 3) 
(x3 + xy - y?)(5x2 — 13ху- 5y?) 
(ха ах-ь1) 46. (к-а ( -D 


(a4-b4- 1)3a-- 354-2) 40. 
(х#++х-Е1)(3х2-Ь3х—25) 42. 
4(а-Е25)(25— a) 44. 


Exercise 19 


b 2. xy m2n2 4. 4a2b2 
2pq? 6., 7 7. 3ab%¢ 8. 2ху 
Зху?2З 10. Tm*np? 11 Saby 12. 4g3x4y5 
2Ь М. т 15. ав 16. За 

p? 18. 5 19. 3x3y2;2 20, 84253х3,4 
4тп 22. Зас 23, 


563 24. 7р3д3,3 
Tabe 26. 37455363 27, Вазсз 28. 15х3)9:548 
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EE x3 айа 


Exercise 20 
a(b+c) 2. x+y 3. a+b 4. a+b 
a—b 6. c-d Л: Qd 8. 3a(b+c) 
a-2b 10. а-3Ь 11. х-1 12. ах(а- x)? 
a—b 14. х-у 15. азі 16. a—1 
4(x4-2) 18. x(x—5) 19. x41 20. c-1 
р+9 .. 22. m+3 23. x(x—7) 24. а+3 
x+2y 26. а(а+2) 27. 8(x+a) 28. 9x?(x--2a) 
atb-c 30. x(x+4) 

Exercise 21 
atl 2. x+1 3. 2a-3 4. x-3 
a—2 6. х2-3х-2 7. а+5 8. х%—2х+1 
34-17 10. a2—3a4-7 11. уз-у-і 
а®—3а+2 13. х-2 14. a2+6a+5 
х+3 16, 2х+1 17. а+4 
х2--3х--1 19, 3х-1 20. а-2 

Exercise 22 
2435 2, зхзуча 3. азы? 4. 24m?n?p? 
15x3yz3 6. abc 7. 'хЗузаз 8. . 6a? p? c? 
a?b9c3 10. 45m?n?p? 11. 24х3у324 12. 78c5d* 
81a3b?c?x? 14. 30x?y?z* 15. 96a*5?c5 
420а%х*%у* 17. 36a?bc? . 18. 72а353с3х3у224 
36a5b3 c2 x2y*z5 20. 210a55*c? 

Exercise 23 
a*(a 2) 2, х(х3-1) 3. xy(x+y) 
mim? —4) 5. a3(b4-c)? 6. ac(a+b) 
(x—1)?(x3+x+1) 8. 24(х— y)? Gy)? xy +y?) 


(at —b*)(a?-+ab+ b?) 10. x(x —1)9(2x-+1) 
(аа – 300+4) 12. (а-104(а+1Ца—2ш°+1) 


аза2)а-3)а- 5) 
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14. 72(х—2)(х+2)(х— 5)(х2—2х-++4) 

15. 120ху(х2-у?) 

16. (a+)(a—2h)(a— 3b) 

17. 12a?b*(a? — b?)(a? — ab +b?) 

18. (a—b)(a+b)(3a — 2bY(a* -- ab-- b?) 

19. (x+y)(x—2y)(2x - у) 20. (т+1)(т—2)(3т+2) 

21. (а+2)(2а- 1)(3а+1) 22. 12(х—2)(х – 3)(x+4)(x+5) 
23. аМЦа-1)а-2)а-3) 24. 9(а+2х)(а 2х)(2а— х)? 
25. 180а3х%(а--х)%(а- x)? 

26. x*y(xty)x—y)*(x? t xy  y*)(x3 — хучуз) 

27. a*b*(b— 2)(5-Е2)(5® — 26+4)(b2 4+-2b 4-4) 

28. 12a*(a —3x)*(a 4- 3x)? 29. а%(а+2)%(2а- 1)(2a— 7) 
30. a?(a —3b)(3a-- 4b)? (a? +3ab+9b2) 


Exercise 24 


d. ee з. 2р* 3. За 4 Bay 
3a Ted 3xz 
5. $x3y2z2 6. Ris 7 ES 8 эг 
9. £ 0. 2, пд 11 
13. сузе 14. 0 15. 0 16. X 
21. E 22. 35 | 23. хау 24, хае 
25. тна 26. ти 27. шон 28. ээ 
29. 1 30. Hr PEE al, ia тав: 
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@+2a+4 3 р 35. хах) 36.1 


33, баз 
1 x+a 
37. ——— . LI. 
ы 2х(х+ у) х+у 
Exercise 25 
ў =2 2 3 3. -3 4 13 5. 2 6 2.1. 4 
в. 4 9. 6 10. -6 1.9 12 15 13. 6 
14, 21 15. 15 16. 7 17. - 25 18. 4 19. 2 
20. 8. 
Exercise 26 
1-627 3 5 4 -4 5. 2 6. 1 7. 19 
8 22 9. 4 10 0 11. 1 12. 5 13. 9 14. -5 
15. -з 16. -1 17. -2 18. 4; 19. 6 20. -f 
21. -9 22. 13 23. 4 24. 6 25.7 26, 8 
27. 45 28. -1ф 29. -1 30. —2 31. 4 32, 5 
а-ь a+b a+b 
33. -=—5— 34. 35 522 36. 2 
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GEOMETRY 


Chapter 1 


Revision on previous lessons 


Exercise 1 


1. Some possible answers of the following questions are 
given in brackets. Choose right answer and write it. Draw the 
diagram where possible in support of your answer : 

(i) How many points are there in a plane ? 

(one, two, many): 

(ii) How many lines are there in а plane ? 

(one, two, many) 

(iii) How many points are there іп a straight line ? 

(one, two, many) 

(іу) How many straight lines сап be drawn through a 
point ? (one, two, many) 

(v) What is the name by which we call the points lying on 
a line ? (collinear, concurrent) 

(vi) What is the name by which we call the straight lines 
passing through a point ? (collinear, concurrent) 

(уй) What is the minimum number of points required for 
drawing a definite straight line ? (one, two, more than two) 

(viii) How do two straight lines lie on a plane ? 

(intersecting or parallel, intersecting and parallel, 
non-intersecting and non-parallel) 

(ix) In how many points do two straight lines in a plane 
intersect each other ? опе, two, many) 

(x) What do you say about the nature of two straight 
lines on a piane if they do not intersect ? 

(intersecting, prependicular, parallel). 

2. Show the following by drawing a circle : 

(i) radius, (іі) centre, (ІН) diameter, (iv) chord, 

(v) arc of the circle. 

3. Draw the following figures, name them and state the. 
names of the vertices and sides in each case : 

(i) angle, (ii) triangle, (iii) quadrilateral. 


1 


4. Give definitions of the plane figures having the 
following names. Show with the help of figures the properties 
obtained from definitions : _ 

(i) isosceles triangle, (ii) equilateral triangle, (iii) scalene 
triangle, (iv) acute-angled triangle, (v) right-angled triangle, 
(vi) obtuse-angled triangle, (vi) parallelogram, (viii) rectangle 
(ix) square, (x) rhombus, (xii) trapezium. 


5. (а) How many classifications are there according to the 
magnitude of angles ? What are these? 
[magnitude of the angles are greater than 0°, but less than 180°.] 
(0) Which of the following angles are in which class T, 
(i) 30°, (ii) 90°, (iii) 175°, (іу). 89°, (v) 180°, (уі) 91°. 
6. Which properties of a figure remain unchanged under 
reflection, translation and rotation 2 
7. Name the geometric transforma: 
in case of each of the following proper 
(i) ‘Only one point fixed 
straight lines fixed, (iv) 
' lines fixed, (v) 


tion which is applicable 
ties : 


» (ii) some points flxed, (iii) some 


Some points fixed and some straight 
None of the points fixed, 


8. Complete the following table ; 


name(s) of fixed 
Point(s) 


name(s) of fixed 
Straight line(s) 


Rotation 


10. When do we call two pla 
П. Answer the following questions with the help of the 
properties of figures already known to yoy : 


"2 


E 


opposite sides. 


(i) When are two straight lines parallel to each other ? 

(ii) | Under what conditions are two triangles congruent ? 

(iii) Two chords of a circle are given to be equal. What 
can you conclude from this ? ) 

(іу) Two arcs of a circle are given to be equal. What can 
you conclude from this ? 

(v) Ina circle two arcs subtend equal angles at the centre. 
What can you conclude from this ? і 


Exercise 2 


1, Draw а line segment Ав and produce Ав to р and ВА 
to E. 

2. From the straight line Ав cut off line segments Ax— 3:2 
cm, ХҮ 22:6 cm, yz=1°9 cm in succession, on one side of the 
straight line. 

3. Draw a circle with radius 3 cm. 

4. Draw a line segment Pa of length 8:1 cm, Draw a circle 
with Pa as diameter. Я 

“5, Divide the line segment of length 6:4 cm into four equal 


parts. 
6. Draw two perpendiculars at the two end points of a 


line segment of length 8:2 cm. 

7. Draw a traingle having sides of lengths 8 cm, 6 cm, 
10 cm and draw the prependiculars from the vertices on the 
Mention the characteristics you observe ? 

8. ABC is a triangle whose sides аге AB=5 cm, Bc—7 cm 
and included angle (АВС = 55° ; Draw the triangle and bisect 
the angles of the triangle. 

9. Draw a rhombus each of whose sides is of length 4:8 cm 


and one angle is 60*. Dràw any diagonal and also draw its 
perpendicular bisector. Mention the characteristics you 


observe ? 
10. ABCD is а quadrilateral whose sides аге Ав==3 cm, 


вс=4 em, co=38 cm, pA-43 cm and Zasc-90'; 
Draw the quadrilateral. 


Уы 


Chapter 2 


List of properties previously known and 
a few more definitions 


21. We have come to know about some 
geometric properties by drawing figures and 
measuring line segments, angles etc. in class VI and 
with the help of transformation (reflection, transla- 
tion, rotation) in class VII. Now we shall know 
about few more geometrical properties of some 
plane geometical figures and we shall establish 
(prove) them with reasons using previously known 
geometrtcal properties. The method of proving or 
of establishing in this manner was first introduced 
by Greek Mathematicians, particularly Euclid. 
This was as follows: some initial statements 
ате made which can be understood easily from 
experience or intuition. These are called axioms. 
Some definitions are also given. After this, using 
reasoning step by step we reach to a conclusion. 
These are called formal geometrical proofs. We 
prove essentially the properties of euclidean 
geometry. This is why we call the geometry which 
we study as euclidean geometry. 


22. list of previously known properties : 


Before we proceed to establish new properties 
let us recall the previously known properties, 

І. A straight line 
can always be drawn 


through any point. In TS 
figure І, straight line Ав B 
is drawn through a қ 

point о. fig. Мо. 1 


You know that one can draw really many such 


straight lines (fig. 2) 

2. Trough two points 
there can be drawn one 
and only one straight 
line. In fig. 3, only one 
straight line is drawn 
through the points A, B. 

3. A straight line is 
extended indefinitely on 
both the sides (fig. 4). 

4. Any line segment 
is bounded on both the 
sides. In fig. 5, the two 
end points of the line 
segment PQ аге Р 
and о. 

5. А line’ segment 
can be extended in any 
direction as required. In 
fig 61), QP is extended 
to в and in 6(ii), PQ is 
extended to 5. 

6. Two straight lines 
in a plane will intersect 
at a point or will be 
parallel. 

In Яе. 7(i), straight 
lines AB and ср intersect 
each other at the point 
о and in fig. 7(1) straight 
lines PQ and Rs are 


УШ--15 


3 


Fig. No. 60) 


a 
— 


Fig. Мо. 6fii) 


с 
Fig. No. 7)- 
Р-----” е 
панна 
Fig. No. (ii) 


parallel. 
5 


7. А straight line may be drawn through more 


than two points [in fig. 
8()) or may not бе 
drawn [in fig. 840) If it 
is possible to draw. 
points are called colli- 
near points. In fig. 8(i), 
the three points A, C, B 
are collinear. 

8. More than two 
Straight lines may pass 
through the same point 
Гбр. 9), or may not 
pass [fig. 9(ii)]. If they 
pass through the same 
point, they are called 
concurrent lines. In fig. 
Xi), the three straight 
lines /, т, п pass through 


the point o. Hence they 
are concurrent. 


Fig. No. 8010 


1 
қ < | 
т 


Fig. Мо. 90) 
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m 
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Fig. No. 9(И) 


9. А line segment equal to any length can be 


cut off from a straight 
line. In fig. 10, from 
straight line AB, the 
segment AC is cut off 
equal in length to the 
line segment РО. 


Fig. No. 10 


10. We can draw only one circle with one 


definite point as itscentre 
and with a radius equal 
in length to tbat of a 
definite line segment. In 


fig. 11, only one circle ,, 


is drawn with О аз 


centre and radius equal ., 


to the line segment a. 


a 


Fig. No. 11 


11. Congruence: А geometrical figure and its. 


transformed figure 
: under one or more 
tions are congruent. transforma- 


І еее. 
In fig. 12, the вда: Хве із transf 
: 1% із tran 

triangle A,B,C, пгаега reflection, оодо ау 
under a translation and finally transformed to ‘the 
triangle АзВзСз under a rotation. 

(Remark: We get this idea 
through transformation. This idea ыа 
Fuclidean geometry (transformation geometry) 
You will know more about it later on.] Nh 

12. ‘When a straight line cuts two other straight 
lines if a pair of corres- 
ponding angles be equal, 
then the two ‘straight . 
lines are parallel. То fig. 
13, the corresponding д B 
angles / EGB and Z GHD 
formed by the imtersec- с Ч р 
tions of the straignt lines 
АВ and cD with EF are E 
equal. Hence АВ І CD. Fig. No. 13 

13. None of the two intersecting straight lines 


can be parallelto а third á 
line. 

In fig. 14, ^B and CD A G x 
аге two intersecting 
straight lines. jf EF 15 œ 

g т ғ 
parallel to АВ, then CD 
will not be parallel to EF. D 


[Remark :, This axiom is called the playfair’s 
axiom. This axiom is one form of Euclid s fifth 
postulate. Many Geometers did not accept it ; as a 
result a new kind of geometry has developed which 
is called Non-Euclidean geometry. You will know 
more about it later on.] 

14. Of two triangles, if two sides of one and the 
angle included by them are equal to the two 
sides and the angle inclu- 

ded by them of the other р 
5 


А 
then the two triangles 
are congruent. In fig. 15, 
in ААВС and ADEF e 
AB=DE, AC=DF and 
2.АВС-- ZEDF. в Е 


Непсе 
AABC= A DEF. Fig. Мо. 1 


15. Of two triangles, if two angles of one and 
one side opposite to one 


angle are equal to the А ^ 


two angles and corres- 

ponding side of the 

other, then the two B 
triangles are congruent. 

In fig 16, Z Авс= Z per. B 


2 ВСА = / EFD and дв ОЕ. 
Hence AABCZ A per, 
Definition : In the case 

opposite to equal angles are called corresponding 
sides and the angles Opposite to equal sides are 
called corresponding angles, 

. Remark: If two .ttiangles be congruent then 
correspouding sides and corresponding angles are 
equal and areas of two triangles are also equal.} 


of triangles, the sides 


е 


16. In the same circle (or in two congruent 
circles) equal chords cut off equal arcs and subtend 
equal angles at the centre. 


D 


ыз 

ЕТЕР ес) 

в А р 
G) (m 
Fig. No. 17 

in fig 17(i), in circle with o as centre, chord AB = 
chord ср: hence arc AB=arc CD and ZAoB= 
Z сор. Again in fig. 17(ii), in two congruent circles 
with o and о” аѕ сепігеѕ, arc AB=arc ср, hence 
chord AB- chord ср and / АОВ-- / СО, 

17. In the same circle (or in two congruent 
circles) the two chords that cut off equal arcs are 
equal and subtend equal angles at the centre. 
In fig 17(i) it arc AB=arc co, then chord AB= 
chord ср and / АОВ-- Z cop. 

Again, in fig. 17(ii) if arc AB=arc ср, the chord 
AB=chord ср and / AOB= Z СОР. 

18. In the same circle (or in two congruent 
circles) if two chords subtend equal angles at the 
centre then they are equal and the two arcs they 
cut off are also equal in fig 171) if Z АОв= ZCOD, 
then chord AB- chord ср and arc Ав--агс CD. 

Again in fig. 17(1)10 2АОВ-- 4 cO'D then chord 
AB-chord ср and arc AB—arc CD. — 

[Note that two circles having radii equal in 
length are congruent.] ` 
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2:3. In subsequent chapters we need apply some 
results for establishing some geometrical properties. 
We discuss them below with the help of figures : 


` (i) Addition and subtraction of line segments : 


Е с 2 
А В Fig. No. 18 


AB and cD are two line Segments. Produce 
AB to E such that BE=cp. 

Then line segment АЕ (in length)— line segment 
AB (in length) + line Segment ср (in length) 

A Е B с D 
Fig. No, 19 

^B and ср are two line Segments. From Ba, 
cut off BE equal to co. 

Then line segment де (in length) —line segment 
^B (in length)— line Segment со (in length). 

(i Addition and Subtraction of an angle : 

ABC and prr are two angles. Let us draw an 


angle equal to / DEF with B as vertex and Bc asa 
Side such that the 


G 
other side say Bc е 
із оп that side of с. 
BC which is 
Opposite to BA, E D 
Then B A 


ose Fig. No. 30 
= ZABC+ / DEF А 
ABC and DEF с 
are two angles. F 
Let us draw an G 
angle 2 све equal 
to ZDEF with в 8 AE 5 
аз vertex such .. Fig. No. 21 


that side BG and ва аге 90, the same side of sc. 
Then / ABG= / АВС- ZDEF 
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[Remark: If we do not consider the direction 
then the addition ў 
of two line seg- 
ments can be Ё A Ве 5 
obtained even if Fig. No. 92 
we produce BA to 
Е, 50 that АЕ is 
equal to cD (fig. 
22). 


қан ба, ми ne: в с о 
Again the diffe- Fig. No. 28 


rence of (мо 
segments can Б> 


obtained by cutt- с Қ 

ing off АЕ equal 

to со from АВ 1 

(fig. 23). JE. AE b 
Ifthe orienta- 

tion is not con- % 


sidered inthe case Fig. No. 94 
of angles, е 
addition of two 


angles (as shown с А 

in fig 24) and 6 

difference of two 

angles also could 

have been obtani- м É > 

ned by drawing Ф 

figures as in Fig. 

25.) s 2 
(iii) Any segment and р e 

part of that segment are Fig. No. 96 

not equal .In fig 26 

segment Ро and segment 

PR are not equal. 2 
(iv) Any angle and 

part of that angle are k 

not equal. In fig. 27. е 

4 АВС and / ABD are not equal. Fig. Мо. 97 


Pig. No. 95 


с 


1' 


The area of any triangle cannot b 
area of part of that. 
In fig. 28, the area of А 
AABC can not be equal 
to the area of A BDC. > 
[Remark: (1) We 
can cut off from a line 


segment, a segment less 
than it in measure. | 


е equal to the 


B с 
Fig. Мо, а8 

(2) If we draw an angle less in iaeasure than 
another angle with both as Same vertex such that 
one side remains the same and other sides of the 
greater and the lesser angles are on the Same side 
of the common arm then the arm of the lesser 
angle will lie within. ] 

(у) If one i 
Subtracted from 
two equal line 


ne segment be added to or 
two equal line Segments or 


Segments be added to or 
subtracted from two 

other equal line Seg- B 

ments then the sumor A ~ 

difference will be equal. `œ : o 

In fig. 29 line segment D 


AB=line segment CD. 
The line segment ap and E —— — F 
line segment co will be 

formed by addin EF to 

both. Then line Жей. Pie. No. 29 
AP=line segment со. 
In fig. 30, line segment 
AB=line segmet cp then 


A B e D 
line segment Ac-line ^^ 
Segment BD. FiS. No. 30 


In. fig. 31 line segment Ер has been subtracted 


from two equal line Segments AB and cp. Asa 
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Tesutlt, two''line segments АР »74:cQ are formed. 
Then two line segments АР and со are equal. 


In fig. 32, the line д Р B 
segments AC and BD are ] à 
formed by subtracting c © 2 
line segment св from 
two equal line segments E = F 
AB and cp, then they 
will be equal. Fig. No. 81 


In fig. 33, Ав and со are two equal line seg- 
ments and EF and GH 
other two equal line 
segments. Thelineseg- д Ср р 
ments АР and со аге 
formed by adding the .-. 8. p 


line segment EF to the 5 
line segment AB andthe © ~*~ 4$ 
line segment GH to the 2: 

line segment р. Then & H 

line segment AP=line Fig. Мо, 88 


segment со. Again, in fig. 34, the line segments 
AP and cq are formed 


by subtracting two equal ‚В 
line segments ЕЕ and A ` B 
-!---р----4----- 
GH from two, equal с D 
line segments АВ and ср 
: QE F 
respectively — Then line 5 Я 


segment AP=line seg- 
ment со. Fig. No. 34 

(vi) If one angle is added to equal angles or 
one angle is subtracted from them. then the sum or 


difference will be equal. 
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If two equal angles be added to another two 
зама! angles or the former angles be sub- 
tracted from the later ь ғ 


angles, the sum ог Ч 
difference will be the н 
same In бр. 35, 
в А Е 
ҒА 


ZABC= 2 ОЕР. / АВР 
and ZDEQ аге obtai- 
пей бу adding Zxyz 
10 Шет; then / АВР 
= L DEQ. 


In fig. 36, Z Авр 


(4 
= Z ЕВС. / ABE and 
ZDBC are obtai- E 
ned by adding D 
£DBE to them. 
Then, 1.АВЕ- А 
4 DEC. In fig. 37, clades 


ZABP and / рЕО 
are obtained by 
subtracting Z xyz 
from them: then 


ZAEP= / DEQ. 


Again, in fig. 38, 
ZABD=ZEBC. ` у 
ZABE and /рвс 


Fig No. 37 


Fig No. 85 


are obtained by 
subtracting Z EBD 
from them: then 
Z ABE / DBC. 

In fig. 39, 
/ ABC- / DEF and 
ZPQR= ZXYZ. 


Fig No. 38 


LABS is obtained by adding /ров to / АВС 


and / рЕТ is ob- 
tained by adding 
ZXxYZ to ZDEF, 
then Z ABS= 
Z DET. 

Again in fig. 40 
2.Авс- Z DEF and 
ZPQR= 4 XYZ. 

Zsec and / ТЕЕ 
ate obtained by 
subtracting / РОВ 
and “xyz from 
4. ABC and ZDEF 
respectively. Then, 
Zspc= / ТЕЕ. 

2:4. Few more 
definition : 

You have already 
become familiar 


with few geometrica 
formal definitions o 


&:..,G:. Т F 


B A E D 
P "d 
Q Р Y х 
Fig Хо. 39 
с Р 
T 2 
e A» E D 
^ у 
а. Р Ү x 
Fig No. 40 


1 figures and you know some 


f some figures. Here definitions 


of some more figures are given below 


Adjacent angles : 
17 two angles have the same vertex and one 


common arm and 


if, 


с 


the two angles are on 
opposite sides of the в 
соттоп arm then the 
two angles аге called 


adjacent angles. 


In fig 41. Z^oBand 'е 
Zpoc are adjacent 
angles, because they hav 


A 
. Fig No. 41 
e same vertex О а common 
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arm Ов and two angles аге оп opposite sides of the 
common arm. 


[Remark : (1) If one arm belongs to both the 
angles, it is called the common arm. 

(2) Observe that, the common arm with 
vertex does not necessarily imply that the a 
are adjacent. For, 7 AoB and / АОС have the ver- 
tex O, common arm OA, but they are not а, 


djacent 
angles for they are on thesame side of the соттоп 
arm.] 


same 
ngles 


2 


Perpendicular and Risht angle. 
If a straight line stands 
line such that two 
Шеп one of the 
straight lines is called 
Perpendicular to the 
other. Each of the two A f B 
angles is called a right 
angle. 

In fig. 42 co і Ag 
2АОС = / вос =] 


p) 
right angle. Fig Мо, 49 


on another straight 
adjacent angles, are equal 


[You have known previously, 1 right angle — 907] 

fRemark : (1) You are already acquainted with 
right angle and perpendicular. Their formal defini- 
tions are given here. 


(2) Ifa perpendicular is drawn ona straight 
liae from its perpendicular is 


called the foot of the 
perpendicular In fig, 42, ois the foot of the per- 
pendicular is drawn from the Point C. The length 
of he segment co is called the perpendicular- 
length.] NP aras 
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3. External angle: 


If the arm of an angle be extended in other direc 
tion, the angle thus 


formed is called the 
external angle. 


In fig. 43 the arm 
B of /вас is pro- 
duced so that / CAD 
is formed. Hence 
/ САР із an external 5 А 
angle. s Fig No. 43 


4. Internal bisector and External bisector 3 


The bisector of an angle is called internal 
bisector .and bisector 
of its external angle . 
is called external 
bisector. 

In fig. 44, AE is the 
internal bisector and 
AF is the external 5 А 8 
bisector of / ВАС. Fig No. 44 

What is the magnitude < EAF 2 

5. Complementary angles and supplementary 
angles. 

Complementary angles: : 
angles be опе right angle, then they are said to 
complementary angles of one another. For CEP 5 
30° is complement of the angle 60°, the angle 18 


complement of the angle 97 etc. 
[Remark : complements ofthe same angle аге 


equal to each othér.] | x гэр, і 
"Supplementary anglés : If the sum of two angles 


be two right angles they are said to be supplemen- 


If the sum of two 
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tary angles of one another. For example, the angle 
135° is supplement of the angle 45°, the angle 85° is 
supplement of the angle 95° etc. 


[Remark: supplements of the same angle are 
equal to each other | 


6. Vertically opposite angles : 

If two straight lines intersect each other, 
two pairs of angles 
form on the opposite 
sides of the interseting ^ > 
point. Then one of 
any pair of angles is 


said to be vertically = 
Opposite angle of the в 
other. c 

In fig. 45, / Boc is Fig No. 45 


vertically opposite angle of ZAop or / op is 
vertically opposite angle of / BOC ; again / ров is 
vertically opposite angle of / сол or LCOA is 
vertically opposite angle of / ров. 


7. Transversal, Exterior angles, Interior 
angles, Interior Oppo- 


site angles, Alternate А Е 
angles : 

Transversal: Ifa G 
straight line cuts two 
straight lines, the for- 
mer straight line is 
called transversal of с 
later two straight lines. 

In fig. 46, the 
straight line EF is the Fig No. 46 
transversal of two Straight lines Ав and cp. 
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Interior angles and Exterior angles : 


If a straight line cuts two straight lines, eight 
angles are formed, four of them are in the inside 
region of the two straight lines. These four angles 
arecalled interior angles and the other four angles 
are called exterior angles. 


In fig. 46, ZHGB, /Асн, Z GHC and ZDHG 
аге interiorangles. Again, / ВСЕ, ZEGA, / CHF 
and / FHD are exterior angles. 


Further observe that, / HGB is adjacent and 
ZDHG is further off in respect of exterior angle 
ZBGE. We shall call / нов the adjacent interior 
angle and / рне the further off interior angle. 


Interior opposite angles : 


The further off interior angle in respect of an 
exterior angle is called interior opposite angle. 


In fig. 46, Z DHG in respect of / BGE, / GHC in 
respect of / EGA, / AGH in respect of / CHF and 
LHGB in respect of / PHD are interior opposite 
angles. 


Alternate angles : 


The interior angle adjacent to one externai 
angle and the interior angle adjacent to further off 
interior angle in respect of same external angle are 
called alternate angle to each othez. 


In fig. 46, / AGH is alternate angle of Z DHG, 
etc. 
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[Кешагк г You have known earlier, which are 
.called corresponding angles. Observe that, an 
exterior angle and its interior opposite angle are 
corresponding angles to each other.] 


‚8. Exterior angles and interior opposite angles 
of a triangle : 


If one side of a triangle be produced, the angle 
50 formed is called the 
exterior angle of the А 
triangle and each of the 
two interior angles which 
are not adjacent. to the 
exterior angle is called В с 
interior opposite angles. Fig No. 47 


In fig. 47, the side Bc of A ABC is produced to 
D. In this case, / ACD is exterior angle, and Z сАВ 
and / Авс are interior opposite angles 
9. Median: ў 
Тһе line segment А 
formed бу joining the 
middle point of any side 
of a triangle to the 
opposite vertex is called 
median of the triangle. 
In fig. 48, AD is |^ $$ D 
. median of AABc. Fig. No. 48 


[Remark: Three medians can be drawn in 
any triangle.] 
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10. Isosceles trapezium : 
If two oblique sides of a trapezium be equal. 
then the trapezium is called isosceles trapezium. | 
In fig. 49, two oblique 
sides AB and рс of a р 
trapezium ABCD аге 
. equal to each other. 
Hence the trapezium 
ABCD 18. an isosceles 
trapezium. 
11. Polygon: 
A closed plane figure formed by some line 
segments is called a polygon. 
In fig. 50, ABCDE is а polygon. AB, BC, CD, DE, 
EA are thesides of the polygon. 
A polygon consisting 
of three sides is called 
triangle, polygon consist- 
ing of four sides is called 
‘quadrilateral, polygon B 
consisting of five sides is 
called pentagon and 
polygon consisting of six € 
sides is called hexagon: 
In a polygon, the line segments formed by 
joining the different A 
vertices other than two E 
adjaceut vertices аге 
called the diagonals. 
In fig. 51, АС, АЮ, BD, 
BE, CE are diagonals of С 
the polygon ABCDE. Big: Nor Б} 


з 
n 


Fig. No, 49 


D 
Fig. No. 50 
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Г Remark: Ifa plane figure is formed by some 
line segments such that first end point of a segment 
is connected with the last end point of the previous 
segment and the last end point of the last segment 
and first end point of the first segment coincide 
then the plane figure is called a polygon. The 
line segments are called the sides of the polygon. 

If the polygon is on the same side of the straight 
line on which one of its sides lies, it is called a 


convex polygon. By the term polygon we shall 
mean convex polygon.] 


12. Regular polygon: 


If each side and each angle of a polygon be 
equal, the polygon is called a regular polygon. 

In fig 52, ABCDEF is 
a regular hexagon. 

Its side AB=side Bc= B 

Side со=ѕійе рЕ-5146 
EF —side FA and Z ABc= 
ZBCD= ZCDE- / DEF= 


р 
Г ЕҒА = / FAB, Fig. No. 52 


| [Remark : Regular polygon consisting of three 
sides is an equilateral triangle and regular polygon 
consisting of four sides is a square. ] 


Exercise 3 


1. Write down definitions with figures : 

(4) Adjacent angles, (ii) Perpendicular, (iii) veriicaliy 
opposite angles, (iv) Median, (V) Isosceles trapezium, 
(vi) Polygon, (vii) Regular polygon. 
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2. Show огехр'зіп the followings by drawing figures : 

(i) Anexternal angle with respect to an angle. (ii) The 
exterior angle and intc-ior opposite angles of a triangle. (iii) 
Transversal. (iv) Alternate angles. (v) Corresponding angles. 


3. What do you mean by complementary angles? Write 
down the measures of the complements of the following angles : 


3°, 5°, 18°, 32% 45°, 50°, 60°, 72°, 80°, 88°. 
4. What do you mean by supplementary angles ? Find the 
measures of the supplements of the following angles : 
10", 30°, 45°, 60°, 90°, 110°, 143°, 155°, 167°. 
5. (i) What is the measure of complement of an angle equal 
to its measure ? 


(ii) What is the measure of supplement of an angle equal 
to its measure ? 


(iii) What is the measure of complement of an angle equal 
to half of that angle ? 


(iv) What is the measure of supplement of an_angle equal 
to thrice that angle ? 


6. Give sign * J?’ against the correct sentence : 
(i) The complementary angle of any angle must be acute. 
(ii) The complementary angle of any angle must be obtuse, 


(iii) The complementary angle of any angle may be acute, 
obtuse or right. 


(iv) The supplementary angle of any angle must be acute. 
(v) The supplementary angle of any angle must be obtuse. 


(vi) The supplementary angle of any angle may be acute, 
obtuse or right. 


7. Anangleis given, how will you construct Its comple- 
mentary and supplementary angles ? 
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Chapter 3 


Proofs of geometrical properties 


3.1 Theorem: You have come to know that 
we adapt, to establish some geometrical properties, 
methods which are otherwise called proofs. What 
is to be proved, the method of the proof (including 
construction) and arriving at the conclusion—all 
the stages taken as a whole is what we call а 
theorem. A theorem has four parts. The state- 
ment which gives the geometrical property is called 


) | : for example, in this case 
this part is, ‘The two sides of a trian 


particular enunciation, 
The figure is to be A 
drawn following {һе 
general enunciation. The 
Statement according to 
the naming of the figure 
is called the particular 
enunciation. 

As mentioned earlier, 


: Fig Мо, 53 
the particular enunciation of the th 


еогет will be : 
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Let us suppose, ABC is а triangle -whose 
side AB— side АС (fig. 53). 

И is to be proved that / асв Z Авс. 

The next part of it is called construction. 
To prove the theorem 
it may be necessary to 
have some more cons- A 
tructions in the figure 
This statement is called 
construction. You will 
find later on that for В е 
the above theorem it Fig. No. 54 
will be necessary to bisect / ВАС (fig. 54). 

[Remark: In proof of some theorem, cons- 
truction may not be necessary.] 

The final part is the proof, the statement by 
which the theorem is proved through a strict 
sequence of reasoning. 

[Remarks: While proving the theorem the 
following points are to be kept in view.] 

(i) Construction of the figure is always necessary 
(you should try to construct next figure from the 
very beginning) Р 

(ii) The figure is to Бе drawn clearly with the 
pencil: The letters with which you name the figure 
are to be written in ink ў 

(ій) There should be agreement between the 
names of the figures and the corresponding state- 
ments. You may be asked questions by naming 
the figure in a way different from what you may be 
used to in your book. This is why you should get 
into the habit of naming differently on your own in 
each theorem. 


25 


(iv) Make in the figure those constructions 
which are required for the purpose of the proof and 
their mention should be made. 

(v) Whatever conclusions be made for the 
purpose of the proof the reasoning of those must 
be mentioned. 

For these reasonings (a) the axioms, may be 
used, (b) postulates may be used, (c) the properties 
proved earlier or the properties depending only on 


them may be used and (d) either Some or all of the 
above may be used. 


Theorem 1 


Ifaline segment stands on another straight 


line the sum of two adjacent angles so formed is 
equal to two right angles, 


Let us Suppose, the line 


Segment рс stands 
on а straight line Ав at 

the point р. Asa Tesult, © 

the two adjacent angles с 
BDC and Zcpa are 

formed, 


It is to be proved that, 
ZBDC+ ZCDA-2 Tight A B 
B DdD 
angles. Fig. Мо, 55 


DO perpendicular to the 
D on it, 


Proof: /врс+ Zcpa= 4BDC+ / cpo 4. ZODA 
= Z BDO4- 7 opA 
7lright angle + 1 right 

angle | л Ор 1 Ав] 
= Tight angles, 
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Construction : Draw 
Straight line Ав at a point 


(Remark: We know that if a perpendicular is 
drawn to a line ata point on it, we get two right 
angles. So perpendicular is drawn.] 


Corollary 1. The internal and  externai 
bisectors of an angle are 
perpendicular to each 
other. BP and Bo are 
respectively internal and 
external bisectors of 
Z ABC. 

2. ZPBC=3/ АВС = % 3 

and /сво-і/сво Fig. No. 56 

“. ZPBC+ ZCBQ=} (2АВС- ZCBD) 

or, ZPBQ=3 х 180°=90° 

'. PBLBQ. 


Corollary 2. The four angles formed Бу ће 
intersection of two mutually intersecting straight 
lines are together equal to four right angles. 

AB and cD are two 
straigt lines intersecting 
at the point o. A 

7. oc stands on the 
straight line АР, < 
D / AOC + / COB= 
2 right angles Again с B 
since OD stands on the Fig. No. 57 
straight line AB, .. Z BOD-- Z DOA = 2 right angles. 

4 АОС-- ZCOB+ ZBOD+ ZDOA=4 right 


angles. 
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СогоПагу З. The sum of the consecutive an gles 
formed by some line segments emerged from the 
point о, is equal to four right angles. 


Produce РО (ОР 
ZPOQ+ ZQOR+ / ROP’=180° 
Again ZP'os+Zsot | 8 
+ ZTOU+ ZUOP=180° 
ZPOQ+ / QOR+ 
ZROP'+ 2 РОб- / SOT 
+ ZTOU+ ZUOP=180° 
+ 180° = 360° 


1РОО- ZQOR+ = 
1 ROS+ ZSOT+ / Tou 


+ ZUOP=360°=4 right angles. 


рар 


T 
Fig. No. 58 


[Corollary : If some conclusions are arrived at 
easily from the conclusion ofa theorem they are 
called corollaries.] 


Some applications : 


1. From fig. 59, find the value of х. 
Answer : x°+3x°=180° 


Or, 4х--180 
Or, x= ID Las 
2. the value of x ЖҰ 
15 45. Fig- No. 59 
2. 


In fig. 60, / ВЕЕ= ZECD ; show that / РЕС 
= / ОСА 
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Proof: The line segment Er stands on the 


straight line AB i.e, CB. 
D 


'. ZBEF+ ZFEC=180° F 
Again cp stands on 
the straight line AB ie, 
AE. A се в 
". (ЕСО-4рСА- 180°. Fig. No. 60 


ZBEF+ ZFEC= ZECD+ ZDCA 
. But / BEF= ZECD (by assumption) 
ZFEC= / ОСА. 


Exercise 4 


1. The straight line. RS stands on the straight line Pa. к 
ZprRS=42°, what із the measure of /sRQ? 

`2. А boy measured, by a protractor, the two angles formed 
by опе line segment standing 
on a straight line and obtained Р 
the measures аз 5627 and 
123:3°... What is the mistake 
іп his measure as a whole ? 

3. In fig. 61, if Z AoP be 
greater than / БОР by 50° find 
the measures of each angle. 

4. If one of the two angles 
formed Бу a line segment 
standing upon a straight line 
twice the other, what will be. 
the magnitude of two angles ? 

5. Find the value of x 
from the fig. 62. 

6. Find the value of x А 
from the fig. 63 p ‘What is the Fig Мо, 63 
relation between дв and the bisector of / рос? 

7. Ргоуе that, not more than one perpendicular can be 
drawn to a straight line at a point on it. 


A ё В 
Бір Мо, 61 


Гір No. 62 
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8. Ina circle with centre О. АВ and AC are two equa! 
chords. Prove that, ao produced will bisect / вос. и 

9. If опе of the four angles formed by two mutually inter- 
secting straight lines бега right angle, prove that the other three 
are also right angles. 

10. In Arar, /рав- / PRO. If ar be produced on both 
sides, then prove that the two external angles formed are equal, 


М. In Axvz, /хү2- / Xzv ; If xv and xz be produced 
prove that two external angles formed are cqual. 


[Applications: To establish some more 
geometrical properties we shall apply the geo- 
metrical properties already we bave (axioms or 
postulates) or we will obtain later (theorem). To 
establish these additional properties we. shall 
proceed as follows : 

а) We shall first а 
what is to be proved. 

(i) After this whe ha 
keep in mind a list of 
given data. We shall co 


nalyse what are given and 


ve to prepare a list or 
Properties we get-from the 
nsider those that will help 
us in proving the Property under discussion and 
reject the others, 


We are to choose from the 
beginning those which Will be necessary for us, 
(й) Special constructions 
necessary. Before we 
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get at the given data. If we now proceed again in 
the reverse way, the property can be proved. 

(v) Having understood the method of the 
proof, all these steps аге to be written in a logical 
sequence. | 

[Remark : (1) In order to apply the right 
property at the right place, all the properties 
necessary for this and the conditions under which 
they are established are to be commited to 
memory. 

(2) While establishing a property, you must 
keep in view that we do not use any such property 
with which we have not been acquainted earlier or 
it has been necessary to use the property under 
discussion to establish it.] 


Theorem 2 


lf the sum of two adjacent angles be equal to 
two right angles, the two exterior arms of the 
angles are in the same strarght line. 


Let us suppose, the sum of two adjacent 
angles / вос and ZcDA is equal to two right 
angles and the exterior с 
arms of the two adjacent 
angles are DA and рв. 


It is to be proved & 
that DA and DB are іп ~~----___ 
the same straight line. A D B 
Let us suppose that DA Fig. No. 64 
and ов are not in the same Straightline. BD is 
produced to E. 

“5 The line segment pc stands on the straight 
line BE, 

1 вос+ 4 сре -2 right angles. 
Again / BDC+ | CDA —2 right angles 
(by hypothesis) 
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ZBDC+ 2 СрЕ= ZBDC+ ZCDA 
ZCDE= Z CDA. 

Since one arm of these two equal angles is 
common and other two arms are in the same side, 
those two arms will coincide.: That is the assump- 
tion that DA and рв are not in same Straight line, 
is wrong. 

DA and рв will be in same straight line, 

[Remark: Observe that, what is to be proved 
in this theorem was hypothesis for theorem 1 and 
what has been assumed here, had to be proved in 
theorem 1. Of the two theorems, the second is 
called the converse of the first. 


Keep in mind that if a theorem holds, 


its 
converse does not песевсаг 


ily hold. You have read 


Generally, the converse theor i 
Ене ӨШ is proved as 


We assume that the result to b i 
e proved is not 
true and with this ass i 2 і эйр 


Some applications : 


1. The Magnitude of two adjacent angles 
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is 33° 


and 147. How do the exterior sides of those two 
‘angles lie ? 


Answer: Since the sum of two angles=33°+ 
147" 180° ; hence two exterior arms lie on the 
same straight line. 


2. The two bisectors of two adjacent angles 
4 AOB and /вос are prependicular to each 
other. Prove that three 
points A, O, C are E 
collinear. 
Let us suppose, OD 
and ОЕ are respectively 
' two bisectors of / АОВ 
and / вос. с О А 
/ АОВА2 4 BOD Fig. No. 65 
and / вос- 2 / BOE 
ZAOB+ ZBOC=2(2BOD+ / BOE) 
2 /ЕОр 
ор-4-ОЁЕ, 2. ZEOD=1 right angle 
1. ZAOB+ ZBOC=2 right angles 
oa and oc lie on the same straight line. 
three points A, о, с are collinear. 


Exercise 5 


1, The measure of two adjacent angles аге 77° and 103°.. 
How do the exterior sides of two adjacent angles lie 7 

2. A boy drew to angles / дове 105° and /вос= 75° by 
а protractor in such a way that ОА and oc are in opposite side 
of ов. By producing ao he found that it did not coincide with 
ос: Did he draw the angles correctly ? Give reasons, 
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3, Four consecutive angles Z A08 —20*, 2вос- 55°, 
Zoan =81° and /рае- 240° are drawn ata point O in same 
direction. How do oa and oe lie ? 


4. Prove Theorem 2 by drawing perpendicular on BD, 


not 
by producing вр in the fig, 64. 


5. An angle of measure 55° is drawn by protractor, Now 
{without using protractor how) will you draw an angle of 125° 
with the help of a scale only ? Give reasons. 

6. -The measures of /ров and ZROS are 100 and 50° 
respectively, What should be the measure of an angle / sor 


drawn in such a way that ор and oT willlie in the same 
straight line з Give reasons, 


Theorem 3 


If two straight lines 1 
vertically opposite angles 

Let us suppose that two Straight lines Ав and со 
intersect at the point о 

It is to te proved that, 
(i) ZAop = vertically 
opposite Z Boc and 
(1) /ров =vertically & 
opposite / coa, 

Proof: Since the 

line segment oc stands . Э В 
on the straight line AB, 


ntersect each other, the 
will be equa], 


A c 


ZCOA+ Z AOD-—two right angles. 
Z СОА c. 7 AOD= / BOC--COA 
- &АОр= / вос 
similarly, it can be proved that 
2 ров- Z СОА. 

[Remark : You have read properties of rotation 
in class УП. This theorem can also be proved by 
using a rotation of magnitude / вол about the 
point О in the anti clock-wise direction. 
"verify its truth.) 

Some Application : 

1. From tie fig. 67, find the measure of Z rop. 

Answer: д2АОС- . © 
Z COE + Z EOB = 180° 

40°+ / coE + 30° 
=180° 5 
'. ZCoE- 180° ~ (40° 
+ 30°) = 180° - 70° = 110° Ё 

Again, the straight Fig. Мо, 67 
lines CD and EF intersect each other at the point o. 

Z FOD- vertically opposite Z сое- 110”. 

2. P is 2 point on the straight line AB. From the 
point P, two. segments 
РО and ря аге drawn on 
opposite sides of AB. If 
ДАРО and ZBPR be 
equal, showthat Po and қ 
PR Ше оп the same Р B 
straight line. 

Prcof: ОР is pro- 5 1 
duced to в an 20068 

ZAPQ=vertically opposite Z BPR 

But, / AOP= 2 BPR (by hypothesis) 
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You can 


(99) 


ZBPR= / BPR’ 

PR will coincide with РБ' 

PQ and PR will lie on the same Straight line. 
Alternative proof : 


The line segment Ро stands on the straight 
line AB. A 


ZAPQ+ Z ОРВ-- 
two right angles. 


But / АРО-- Z BPR Р 
(by hypothesis) а. 
ZQPB+ ZBPR= > 
two right angles. Fig. мо, 69 Ê 


PQ and PR lie on the same straight line. 


Exercise 6 


1. Two straight lines AB and cp intersect at a Pointo. If 
ZBOC=70°, what are the measures of the other angles ? 

2. Two straight lines interest each other in such а way that 
the sum of one pair of vertically opposite angles is 110°. . Find 
the measures of each angle. 

3. Two straight lines АВ and cp intersect each other at the 
point о. If sum of angles /ров, £BOC, /cOA is 240°, then 

-can (i) the measure of / pog be €qual to 50* (ii) the measure 
of ZDOB be 80°? Give reasons, 

4. . Two straight lines АВ and 
point О. Will the interna] 
bisector of / вор be also the 
bisector of /Аос? Give 
reasons. 

5. In fig. 70. two straight 
lines Ав and cp intersect 
each other atthe point o. Find 
the values of x, y, z. 5 Fig Мо, 

6. Two straight lines ^8 and cp i 


CD intersect each other at the 


at the point о. The internal bisectors of’ / Аор апі / вос are 
Ox and oy. Prove that ox, ov lie on the same straight line. 

7. Two segments дв and cp bisect each other at the point 
о. Prove that AAoD= Asoc. 

8. Line segment AB-line segment АС ;.BA and cp are 
Produced to р and E respectively in such a way that AD=AE. 
Prove that ЛСсАО2 ABAE. 

9. Two line segments ра and Rs intersect each other at 
the point x in such a way that xp— хк. If /Psx equals to 
Z ROX, prove that APXS—ARas. 


Theorem 4 


When a straight line, cuts two other straight 
lines. those other two straight lines are parallel if 
either (i) a pair of alternate angles are equal, 
or, (ii) a pair of interior angles on the 
same side of the cutting 
line are together equal 
to two right angles. 

Let the straight line 
Er intersect the straight 
lines AB and cp at с 
and H respectively. 

(i) Let, ZAGH= 
alternate Z DHG. Fig No. 71 

It isto be proved that, АВ and ср are parallei 


to each other. 


2M 
VIII—17 


Proof: Two Straight lines ag апа EF intersect 
40 each other at the Point с. 
4 AGH = vertically Opposite 7 все. 
But AGH= Z DHG (by hypothesis) 
AGE= / DHG 
But they are corresponding angles, 
AB and CD are Parallel to each other 
[by axiom] | 
(1) Let, two interior angles on the same Side of 
the cutting line ЕЕ, 
Z DHG + ZHGB=2 right angles, 
It is to be proved that, AB and ср are parallel 
to each other. 
Proof: Since the line Segment GB stands оп the 
straight line EF , 
7. 2НӨВ-Ф ZBGE=2 tight angles 
ZHGB+ ZBGE= ZDHG+ HGB 
2ВбЕ= / DHG 
But they are Corresponding angles 


АВ and cp are. 
dee 6 Parallel to each other [by 


Corollary 1. Two perpendiculars аг 
same straight line are 
parallel to each other, 


awn to the 


Some Applications : 


1. In fig. 72, if BE is A 
perpendicular to Ав, A в 
prove that Ac || рв, Sus 

Proof: /двр- ZOBE 

=90° [- ВЕ 1 Ав] D 

But 4 ове = 54 Fie No, qj Е 

/ АВо= 90° _ 54 = 36° 
Ё 36. Анаш, because Measures of each 
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» 


But they are alternate angles 
АС І DB. | , 


2. The straight line EF intersects two straight 
lines AB and ср at с and н respectively. А and c 
lie on same side of EF. 


Е 


If ZAGH and ¿FHD аге г 
supplementary to each д е Ж 

other, prové'that AB and 2 8 
cp are parallel to each „ 

other. i D 


Proof: ср and EF 
intersect eaeh other at F 
the point H. Fig. No. 18 
ZFHD- vertically opposite / GHC 
But ZAGH and ZFHD are supplementary to 
each other [by hypothesis! 
| AGH+ / ЕНО= 180° 
ZAGH+ / GHC=180° 
In other words, the sum of two interior angles 
onthe same side of the cutting line EF is 2 right 
angles. 2, AB || CD. 


Exercise 7 


1. The straight line EF intersects two straight lines Aa and 
CD at а and н respectively. What is the relation between two 
straight lines AB and со subject іо any one of the following 
conditions ? Give reason in each Case. 
(i) ZAGE-130 / ано = 50° 
(i) ZAGE- И ОНЕ 
(iii) /вав= 35°, Zcur-45 
(iv) ZAGH=35°, ДОНЕ = 150° 
(V) /ван and /сне are supplementary to each other. 
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2. АВАХ and / АВҮ drawn on opposite sides of АВ at the 
end points A and в of the line segmet as are equal. Prove that, 
the internal bisectors of two angles are parallel to each other. 

3. The line segments as and cp bisect each other at the 
point о. Prove that, AC and во are parallel to each other 
What kind of quadrilateral is the figure Авсо ? 


Theorem 5 


І a straight line cuts two parallel straight lines 
(4) the corresponding angles are equal 
(ii) the alternate angles are equal 
(iii) the interior angles on the same side of the 
cutting line are together E 
equal to two right / SP 
angles. зі 
Let, the straight line 
EF intersect the two 
straight lines AB and cp с 


H о 
at the point с and н / 
respectively. / 
It is to be proved that "rig. No. 74 


(i) 4BGE=corresponding 4 DHG 

(ii) ZAGH=alternate 7 puc 

(iii) ZHGB+ ZDHG=2 right angles 

Proof: (i) Let us suppose that 2 BGEss 4 DHG. 

Then ZPGE is drawn atthe point c making 
equal to 4рнс. 

Now, the straight line Er intersects the two 
straight lines GP and ср at c and н respectively 
and ZPGE-Ccorresponding / DHG (assumed) 

GP І CD 
But by hypothesis AB |І cp 
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That is, two intersecting straight lines GP and 
^B are parallel to another straight line со, which 
is impossible. Hence, our assumption is not 
correct : that iS / BGE— / DHG 

(ii) '^ /всЕ- / DHG (proved) 

and Z все = vertically opposite / AGH 
S. LAGH — DHG 

(1) 2BGE= ZDHG (proved) 

Again the line segment GB stands on the straight 
line EF. 

4 HGB+ Z ВСЕ = 2 right angles. 
LHGB+ Z DHG—2 right angles. 

[Remarks: (1) This theorem is also converse 
of theorem 4. So indirect proof is given. 

(2) You can prove {һе properties (ii) and (iii) 
without using property (i) by applying the procedure 
you have followed in proving property (i). 

(3) You know the properties of translation. The 
property (1) can be proved by applying translation 
of magnitude equal to the length of the segment GH 
along the straight line ер.) 

Corollary: Two straight lines parallel to same 
straight line are also parallel to each other. 

Each of two straight lines AB and cp is parallel 
to straight line Er. 


It is to be proved that 


AB I| CD. Б 
Construction: The R ^ 

straight line ро intersects ^ = с 

three straight lines AB. < E 

CD and EF at the points m 

R, S, T respectively. Fig. No. 75 
Proof: .. АВІЕЕ, PQ is the transversal 


ZPRB-ZPTF | 
Again, `` CDI EF, РО is the transversal 
. 2PSD= PTF 
ZPRB= / PSD 


41 


But they are corresponding angles, 
AB || CD 


Alternative proof : 

If AB and со are not parallel to each other, 
they will intersect each other. 

That is, each of two intersecting straight lines is 
parallel to the straight line Er, which is impossible. 

Hence AB and CD can not intersect each other. 

Hence AB || cD 

Some Applications : 


1. In fig. 76, AB | CD, PB II QR; 
/.АВР= 30°, ZFED=10S°. 

Find the values of x, у, 2. 
Answer: `` АВ || CD 


BF is the transversal 
ZABE+ / ВЕСЬ А в 
180° 
But ZBEC- vertically 
opposite Z ЕЕО--105” 
3074; х°-+ 105° = 180° © 
ог, х°-+ 135° = 180° a 
x° = 180°— 135°=45° 
x=45 Fig. Мо, 76 
Again. PB І QR and ве is the transversal 
Z REB alternate / РВЕ 
2°=х°=45° S. т=45 
Again, Ав І СЕ, BF is the transversal 
*. ZceF=corresponding Z АВЕ = 30° + 45° = 15 
Again, Z QEF = vertically opposite Z REB=45° 


45-75 
57 375° —45°= 30° 
у=30 
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The values of x, у, 2 are 45, 30, 45 
respectively. 

2. oisa point within two parallel straight lines 
АВ and cD. ОР and oo аге perpendiculars on AB 
and cp respectively. prove that the three points Р, 
O, о are collinear. 


[Analysis: 7. ABIICD , Р з 
and each of ZoPB and 
Z оор is right angle ; й 

If a line is drawn o F 
through the point o © а D 
parallel to АВ, then it 
will also be parallel to Fig. No. 77 


ср. AS a result, two adjacent angles will be 
formed, each of which is 907] 

Construction: A straight line EF is drawn 
through the point О parallel to Ав. 


Proof: Both cp and EF are parallel to AB. 


Fe and cp are also parallel to each 
other. à 


Again, AB | EF and РО is the transversal 
2 FOP-alternate / ОРА=90° 
But, Z ОРА = 90° ("ОР АВ) 
Again, EF І ср and oo is the transversal 
ZQor-alternate / оос=90° 
OQ.LCD 
ZQOF + ZFOP= 180° 
Three points Р, О, о are collinear. 
[Remark: It сап also be proved by drawing а 
perpendicular to ро or ОО from the point О 
without drawing a parallel to ЕЕ througho. Try 
to prove in this way.} 
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Exercise 8 


21. The straight line er intersects the two straight lines Ав 
and cp at с and н respectively. If ZEGB=50°, find the 
measures of other angles, 

2. In fig. 78, ABCD; А 2 в 
ZAPQ= 35°, / сва = 60°зуһаї 


8 
is the magnitude of Z Far ? SN 
[Hint : Draw a straight line © R D 
through the point o parallel Fig. Мо. 78 
to-AB-] з н Е 
3. In fig. 79, AB ІІ Со, write x 
down within bracket the A G e 
names of angles whose Р ES 
measures are equal. P MN 
4. In Же. 80, ра І RS, GE > 5 
ZBFQ—40', /врв-з155% If 
ZCRS=70°, what are the Fig. No. 79 


measures of the angles of 
AAPR? 

[Hint: Draw a straight 
line through the point A 
parallel to ea.] 

5. In AABO, sides ВА and 
CA are produced toe and p 
respectively in such a way 
that ре 1 вс. Prove that, Fig. No. 80 . 
ДАВС and ДАРЕ are equiangular. [If three angles of one of 
two triangles are equal to three angles of other, then two 
triangles are called equiangular.] 


6. Ав and со are two parallel Straight lines. Prove that, 
if ра is perpendicular on АВ, it will also be perpendicular 
on CD. 

7. EandF are two points on two parallel straight lines AB 
and cD respectively. o is the mid point of the line segment ЕР. 
Prove that, any line segment through the point o ала extended 
upto two parallel straight lines is bisected at the point О. 
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8. paand Rs are two parallel straight lines, The end 
points A and в of the line segment ag lie on Ра and Rs respec- 
tively. Two end points c and p of any other line segment cp, 
through the mid point x of as, lie on ра and rs respectively. 
Prove that Ac=sp. 

9. Each pair of sides of two angles is parallel. Prove that 
two angles are equal or supplementary to each other. 

10. Ав апі со аге two equal and parallel line segments, 
Two end points. А, c of same side and the two end points 
в, D of other side are joined. By joining AD, prove that 
AABDZÉAACD. Hence prove that ac and Bo are equal and 
parallel. 


Theorem 6 


If one side of a triangle be produced, the 
exterior angle so formed, is equal to the sum of 
two interior opposite angles. 


Let the side BC of лаАвс be produced to р. 
It is to be proved 


that, Exterior angle A F 

Z АСЮ —Interior opposite z 

angle / caes + interior D 

opposite angle / Авс. 8 s 
Construction : Suppose, Vig No: 8L 


E is mid point of АС; BE is joined and produced 
to F in such a way that BE—EF. ЕС is joined. 
Proof: In AABE and ACEF, 

AE =EC (given) 

BE —EF (by construction) 

Z AEB = vertically opposite / CEF 

72 AAEBZACEF 

ZEAB= ЕСЕ 
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But they are alternate angles 
BA І CF ў 
ZABC=corresponding Z rcp 
ZEAB+ / АВС= /ЕСЕ+ / FCD 
that is, /САВ4 Z АВС= Z ACD 
that 15, ZACD= / CAB+ / ABC. 
Corollary: If one side of а triangle be 
produced the exterior angle so formed. will be 
greater than any one of the interior opposite angles. 


Some applications : 


1. In fig. 82, if гАСр-114 and /в-1 
what are measures of angles of A ABc ? 
Answer: In AABC exterior ZACD- / ABC 
--ZBAC (the sum of 
interior opposite angles) А 
Again, / 4Bc=}/ ВАС 
1 ВАС=2 / АВС 
3 / АВС= / ACD в 
=114° 
Z ABC = 38° Fig. No. 82 
ZBAC=22Z Авс =2 x 38°=76° 
Z ACB—180* - Z AcD=180° - 114°=66° 
2. In ДАС, internal bisector of /в and 
external bisector of / с о 
meet at the point р. A 
Prove that, Z вос= 1 / А. 
The internal bisector 
of ZB апа external 
bisector of Zc of ДАВС, B. — С, 
that is the internal Fig. No. 83 
bisector CD of ZACE, meet at the point р. 
It is to be proved that /врс--4/ вас. 
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Proof: The exterior angle Z pce of ABDC 
= ZCBD+ Z BDC 

Again, exterior angle / АСЕ of ЛАРС 
= ZCBA+ Z BAC 
ЗИ АСЕ= 1 / СВА +2 / ВАС 
ZDCE= 4СВО-4 / ВАС 
ZCBD+ Z вось ZcBD+4/ ВАС 
&воС=+/ ВАС 


Exercise 9 


1. The side вс of ДАВС is produced to p. If Z AcD= 130°. 
Z ABC “з 80", what is the measure of / САВ ? 
А Е в 


2. іп fig. 84, AB І CD. 
From {һе figure, find the 
Measure of / Еа. 


Fig. No. 84 

3. The side ac of ДАВС is produced to p. Z АСО = 100° and 
L ABC —* / САВ. Find the measures of the angles of the triangle. 

4. Prove that, only onc staight line through an exterior 
point of a straight line intersects the later one at right angles. 

[Only one perpendicular can be drawn on a straight line 
through an exterior point of that straight line.] . 

5. 18 ДАВС, /АВС-- LCAB.BC is produced to p. Prove 
that Z ACD —-27 АВС. 

6. oisapoint within Давс. By producing вс to ос. 
prove that / вос» / ВАС. 

7. Prove that the sum of two exterior angles, formed by 
producing side вс of ДАВС in both directions, is greater than 
two right angles. 

8. віза point within Apar. By producing Ps prove that. 


Z еѕв> / QPR. 
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Theorem 7 

The sum of three angles of a tr 
to two right angles. 

Let Авс be a triangle. 

Itis to be proved that /двс- ZBCA+ ZAB 

=2 right angles 

Construction: Side 
Bc is produced to р. 


Proof : Exterior angle 
£ACD=sum of interior 
opposite angles= / САБ B 
+ £ AEC. 


iangle is equal 


A 


Fig. Хо, 85 
By adding / вса on both sides, we get 
ZACD+ ZBCA= ZCAB+ / ABC+ ZBCA 
that is, / сава Z ABC+ /BCA= 1 ВСА + /-ACD 


But the line segment ca stands on the straight 
line BD at the poiat с. 


2. ВСА + / ACD = 2 right angles 
САВ / ABC+ 2 ВСА —2 right angles. 
Alternative proof :- А 
Let, ABC Бе atriangle. * 5 
It is to Бе proved that 
- СВА + 2 АСВ+ / ВАС 
=2 right angles. 
Construction: Through 
the point А, xy is drawn 
parallel to Bc. Fig. No. 86 
Proof г BC ЇЇ xY and AB is the transversal 
¢cBA=alternate / хАв 


BC І ХУ and Ас is the transversal 
E Z ACB-alternate / САҮ 
ZCBA+ ZACB= Z ХАВ+ Z CAY 


Adding / ВАС on both sides. 


е c 


Again, 
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£ СВА + [АСВ + / ВАС / ХАВ+ / САҮ+ / ВАС 
= ZXAB+ / ВАС ¿CAY 
=2 right angles 

(Remarks: (1) In this case also, the construc- 
tion has been made for the same reason. ; 

(2) In fig. 87, points D and ғ are the mid points 
of АБ and Ac respecti- 
vely and рр, ЕО are 
perpendiculars on вс 
from the points р and E 
respectively. Now, draw 
this figure on а piece of 
Papez and cut it out. 
Fold along ре, рр and Fig. No. 87 
EQ. Then the points в, A, с will meet at a point on 
BC. You may verify this property in this way.] 

Corollary 1. If two angles of a triangle are 
equal to two angles of another triangle then the 

third angle of both the triangles must be equal. 

Corollary 2. In a right angled trianple, the 
sum of two'angles other than the right angle is 
equal te one right angle. 


Corollary З. In a right-angled triangle, besides 
the right angle, each of the other angles must be an 
acute angle. i 

Corollary 4. Іп ап obtused-angled triangle, 
besides the obtuse angle, each of the other angles 
must be an acute angle. 


Some Applications : й 
1. From the figure 88, express the measure of 
2 вос in terms of ZA. 
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Answer: /вос- 227 180” 

or 2(x°+ y°+2°)= 180° A 
Х° + y°+2°=90° 

Again у°+2°=/А 
х°=90° — (y+ 2°) 


=90°- ZA 
 ZBOC+180°-274 NA 
=180° B 
. Z BOC-2Z A. Fig. No. вв C 


[Remark : You can prove also by producing АО.] 


2. The straight lines parallel to Bc and BA 
drawn through the vertices A and c of AABC 
respectively intersect at 
a point р. Prove that, 

ZABC= ZCDA 

Proof: `` BCIlAD ` 

and ac is the transversal 
ZCAD= / АСВ 
Again,  БАГТАВ 8 
and Ас is the transversal ` Fig No. 89 
ZACD= / ВАС 
ZACB+ ZBAC=/ CAD+ ZACD 
Again, in AADC, Z CAD+ Z ACD4- /cDA=180" 
and in ДАВС, Z ACB - Z ВАС-- Z ABC = 180° 
2АСВ- ZBAC+ 2 ABC= ZCAD+ Z ACD 
-LCDA 


n 


/ ABC— Z CDA 
[Remark : You can also prove it by proving 
A ABC and A ACD congruent.) 
3. prove that the sum of three exterior angles, 
formed by producing the sides of a triangle in 
same order is 360°. 


50 


Let the sides AB, BC and cA of AABC be 
Produced to the points D, E and F respectively. 
It is to be proved that, Z DBC + 2ЕСА- 2 бек 


Proof: Exterior / DBC= ZBAC+ 2 АСВ. (sum 


of two.interior Opposite angles) 
Exterior / ECA— / СВА Р 
+ Z ВАС " 

(Sum of two interior 
Opposite angles) 
and exterior /кАв= 
2ВАС- Z СВА 

(Sum of two interior е d. 
Opposite angles) 5 


2ВС- Z ECA + ZFAB Fig. No. 90 
-2(4ВАС- ZcBA+ Z АСВ) 
=2х 180° 360° 
[~ Sum of three angles of a triangle is 180°] 
Exercise 10 


Qe The measures of 
68° | what is the measure of the th: 


3. Of the two acute 


is double the other ; find the 


measures of each of three 
angles of the triangle, 

4. /АВС of ДАВС is 
right angle. Ap is perpen- 
dicular on ge, If &АВС = 35°, 
find the measures of Z BAD, 


Z CAD, ZBCA, /Арв and 
LADO. 


Fig. No. 91 
^ 48, 240, 7p, 2Е 


4. From fig. 91, find the sum of Z 
and ZF, 
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6. Through the end points A and B of а line segment АВ 
two parallel straight lines АС and вр are drawn on samc side of 
AB. Prove that, internal bisectors of / САВ and //aBo intersect 

r at right angles. 19-4 
wu eaa vae ME of / АВС and / АСВ of ДАВС 
meet atthe point о. Prove that Z вос=90°+2 / ВАС. 

8. Тһе external bisectors of / Авс and /АСВ of И АВС 
meet at the point о. Prove that /Boc — 90° — 1 / ВАС. 

9. The external bisector of / Авс of Aasc intersects а. 
straight line through the point a, parallel to вс, at the point о. 
Prove that, Z АОВ —90' — 2 / asc. 

10. ABCisatriangle. Prove that, the triangle formed by 
meeting the straight lines parallel to BC, CA and AB drawn 
through the vertices A, B, C respectively is equi-angular 
to Aasc. 


Theorem 8 


The sum of the interior angles of a polygon of 
п sides is equal to 2(n —2) right angles. 

Let, ABCDEFG be a polygon ot n sides. 

It is to be proved that. the sum of the interior 
angles of this polygon = 
2(n —2) right angles 

Construction : A, c ; 
A; Ы; A, E: А, F are 
joined. 

Proof: (п-2) пит: 
bers of triangles are 
formed with A as vertex 
by adding the other Fig. Мо, 92 
angular points to the point a. 

The sum of interior angles of the pojygon 
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=the sum of the angles of (n - 2) numbers of 
triangles 

-2(п-2 x2 right angles 

—2(n — 2) right angles 

[Remark: We know, the sum of three angles 
of a triangle is two right angles. So we divide the 
polygon into some triangles by adding the angular 
points | 

Alternative. Proof: Let, . ABCDEFG be a 
polygon of n sides. 

It is to be-proved that, 
the sum of the interior р e 
angles of the polygon— & 

2 (n—2) right angles. 5 

Construction : the 
angular points А, в, с, A 8 
D, E, F, с are joined to Fig. Мо, 98 
any point о within the polygon. 

Proof : By joining the points А, в, С, D, E, Е, G 
with the point о, the number of triangles formed 
is equal to the number of sides of the polygon, or 
in other words, л number of triangles are formed 
The sum. of angles of the triangles is 27 right 
angles. Now the sum of interior angles of the 
polygon=the sum of angles of the triangles—the 
sum of angles formed at the point о=2п right 
angles— 4 right angles. Я 

ЇГ 72 the sum of angles formed at any point is 
4 right angles. ] 

=2(n—2) right angles 

Corollary 1. The sum of four angles of any 
quadrilateral is 4 right angles. 

Corollary 2. The sum of exterior angles formed 
by producing the sides of any polygon of л sides in 
Same order in same direction is 4 right angles. 
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Ву producing each side in same direction, in 
same order, the sum of 
each interior angle and 
‘exterior angle adjacent 
to it will be right angles. 

the sum of z 
number of interior 
angles--the sum of n Fig. No. 94 
number of exterior angles —27 right angles. 

'. the sum of n number of exterior angles=2n 
right angles—the sum of n number of interior 
angles. 

—2n right angles – (21 — 4) right angles 

—4 right angles. 

Corollary.3. Any ofthe interior ni ofa 


4„ 90° 


regular polygon = 2n- 


Corollary 4. Any of the exterior angles of a 
regular polygon = 200 

(Remark: If the measure of each interior or 
exterior angle of a regular polygon is known 
from corollary 3 and corollary 4, the number of 
sides of that polygon can be determined.] 

Some Application : 

1. Find the sum of the interior angles of a 
polygon of nine sides. 

We know, the sum of interior angles of a 
polygon of n sides = 2(n — 2) right angles. 

.. The sum of interior angles of the polygon 


of nine sides—2(9—2) right апрісе-2х7 right 
angies= 14 right angles. 
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2. What аге the measures of each exterior 
angle and each interior angle of a regular polygon 
whose number of sides is 15 > 

Total measures of the interior angles = 2(15— 2) 
right angles=2 x 13 right angles = 26 x 90°. 


2. Measure of each interior angle= 76% 90" _ 156° 
2. Measure of each exterior angle 900 24r 


Remark. First find the measure of each exterior 
angie and then find the measure of each exterior 
angle. 

3. Ifeach exterior angle of а regular polygon 
is 60”, what is its number of sides ? 

360.6 
60 

4. Ifeach interior angle of а regular polygon 
is 135°, what is its number of sides ү 

The sum of interior angles of the polygon 
=2(n—2)x 90°, if the number of sides of the 
polygon be n. 

©. 2(n-2)x 90=135n 
or, 180n— 360—135n 
ог, 180n—135n-360 
‚ or, 45n=360 


о, п=—=8, 


number of sides= 


Alternative Method : 
Measure of each interior angle = 135° 
Measure of each exterior angle—180?— 135° 


. "Required number of sides = ын 8. 


5. ABCDE isa regular. pentagon. Prove that, 
ACD is an isosceles triangle. ‘ 
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In the regular pentagon ABCDE, A, C ; A. D are 
joined. 

It is to be proved 
that, л ACD is isosceles. 

“7 ABCDE is a regular 
pentagon, 

all its sides and 
all its angles are equal. 
In AABC and 
AAED 
AB=AE с D 
BC=DE Fig. No. 95 
and included / ABc—inclüded / AED 
AABC= A AED 
AC=AD 
. AACD is isosceles. 

6. Prove that the sum of the angles formed by 
intersection of sides of a 
hexagon produced both 
ways is equal to 4 right 
angles. 

Let АВСОЕЕ be а 
hexagon. The sides are 
produced both ways so 
that they meet and form 
the angles Zu, zv, 
ДМ, LX, ZY, 22. Fig. No. 86 

It isto be proved that 204 Zv- Zw 4х 
ZY+ 17-44 right angles. 

We know that the sum of the exterior angles 
formed by producing the sides of and polygon in 
same direction and order is 360° 

ZLZAF+ ZUBA+ ZVCB+ 2 WDC * / ХЕР 
+ ZYFE==4 right angles 

Similarly, Z UAB + Z увс+  WCD4- Z XDE + 
LYFF + Z ZAF —4 right angles. 
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E 


B E 


2 UAB-F ZVBC+WCD+ ZXDE+ Z YEF 4- Z ZFA 
—4 right angles 
2. The sum of these 12 angles=8 right angles 
Agaip, the sum of the angles of AAzr, AFYE 
AEXD, ADWC, ACVB, ABUA—ÓXO2 right angles 
= 12 right angles 
JSOLZUTZVZWHTZXTZYHT ZZ 
— The sum of angles of the 6 triangles—sum of 
the 12 angles 
= 12 right angles— 8 right angles 
—4 right angles. 


Exercise 11 


1. Find the sum of the interior angles of the following 
polygons . 
(i) Pentagon (ii) Hexagon (iii) Heptagon (iv) Octagon 
(v) the polygon whose number of sides is 10 (Decagon) (vi) the 
polygon whose number of sides is 12 (Dodecagon). 
2. The measures of three angles ofa quadrilateral are 
1045" 65°, 725” respectively ; what is the measure of fourth 


angle ? 
3. the measures of four angles of a pentagon are 65°, 897, 
132° and 116° respectively; find the measure of the fifth angle 


4. Two апріеѕ of a quadrilateral are equal. Of the other 
two angles, one is half of any of the former two angles and the 
other is double. Find the measures of the angles. 

5, Can the measures of three angles of a convex quadri- 

ы tateral be 68°, 70° and 35°? 
Each interior angle of a convex polygon is less than two 


right angles] 
6. Сап the measures of five angles of convex hexagon 


pe 120°, 170°, 95°, 178°, 160° ? 
7, In fig 97, find the sum 

of L^ £P» Ze, ¿Dand ZE. 
g. Find the measure of 
interior amd: exterior 

s of the following regular 5 4 
бабы Fig. No. 97 
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each 
angle 
polygons : 


(i) Pentagon (ii) Hexagon (iii). Octagon (iv) whose 
number of sides is 9 (v) whose number of sides is 10 (vi) whose 
number of sides is 12 (vii) whose number of sides is 18 
(viii) whose number of sides is 20. 4 

9. Can ап exterior angle of any regular polygon be of the 
following measures ? 

(i) 6% (ii) 10° (ii) 13° (іу) 189. (v) 24? (уі) 30° (vii) 35° 
(viii) 40° (іх) 42° (х) 45° (хі) 50° (хіі) 70° (xiii) 722, 

Find the number of sides of the polygons in the possible 
cases. ) 

10. Сап ап interior angle cf any regular polygon be of the 
following measures ? 

а) 80% (ii) 100° (iii) 120° (iv) 144° (v) 155° 
(vi) 160° (уй) 165% (уйі) 168° (іх) 170° (x) 171° 
(хі) 172° (хіі) 175°. 

Find the number of sides of the polygons in the possible 
cases. 

ll. The bisectors of /Рапд /а ot. the quadrilateral 
Pars intersect each other at right angle. Prove that the bisec- 
tors of „н and Zs will also Intersect each other at right 
angle. 2 

12. Prove that the angle formed by the internal bisectors 
of two adjacent angles of any quadrilateral is half of the sum of 
other two angles of the quadrilateral. 

13. The internal bisectors of four angles of a quadrilateral 
meet at the point o. If 2РОа= 75°, what is the measure of 
ZROS? 


Theorem 9 


If two sides of a triangle be equal, the angles 
opposite to them are also equal. И 
‘Let, іп ДАВС, side АВ= Ac. 
It is to be proved that, Z АСВ=// АВС. 
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Construction : à 

The bisector AD of / ВАС is drawn. which 
'.meets BC at the point р. 

Proof : In AACD and 


ABCD, A 
АС-АВ (by hypothesis), 
AD is common, 
Included / caD=inclu- 
ded .L BAD ( by cons- 8 5 c 
truction) 
Fig No. 98 


ZACD= / ABD : 
1 АСО= / ABD that is / ACB— / АЕС, 

[Remark : In this case, it is to be proved that 
two angles are equal. We know from the properties 
we got earlier that (1) if a line segment is perpendi- 
cular on another line segment then two angles are 
equal (a right angle) (2) the corresponding "angles 
of two congruent triangles are equal (3) the verti- 
cally opposite angles are equal and (4) correspond- 
ing angles ог alternate angles аге equal in the case 
of parallel straight lines. We can reject (1), (3) and 
(4) in view of what is given. So we have to get two 
congruent triangles so that the two angles to be 
proved equal become corresponding angles of those 
two congruent triangles. There being no such 
triangles we haveto make such a construction, by 
which we get two congruent triangles. With this 

objective we draw the bisector AD. қ t 
(2) You have known the properties of reflection. 
The theorem can also be proved by applying reflec- 
tion in the straight line AD and using the properties 


flection. ] : Я 
Bent 1. Three angles of an equilateral triangle 
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are equal and the measure of each is 60°. 
In the equilateral triangle asc 
`. AB=AC 
1 АСВ-- / ABC 
Again since, CA =CB 
1 ABC= / САВ 
ZACB= / ABC= / САВ 
Again since, the sum of 6 с 
three angles is 180° Fig. No. 99 


A 


the measure of each angle = 180" — 60° 
Corollary 2. The measure of each acute angle 
of an isosceles right-angled triangle is 45° 
Some Applications : 


І. In ДАВС, AB=AC; BC is produced to p. If 
4L АСО= 112°, find the measures of the angles 
of the triangle. 


Answer : Since, Ас А 
stands оп the straight 
line BD 
2. LACB+ Z ACD 
= 180° 
' ZACB=180°—112° в С D 
3 =68° Fig. No. 100 
Again, since, in ЛАВС, AB=AC 
ZACB=/ABC 2. / ABC=68° 


ZBAC= Z ACD- Z ABC=112°— 68° = 44° 
2. Prove that, the bisector of the vertical angle 
of an isosceles triangle bisects the. base at right 
angles. 
Let Авс be an isosceles triangle whose AB=AC. 
The bisector AD of the vertical angle Bac inter- 
sects the base BC at point р. 
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It ts to be proved that (і) вр-рс and (ii) Ара. Bc 
Proof: Іп AABD and AACD, АВ-АС 


(by hypothesis) 
AD is common 
And included ZBAD А 
=шбшйей /сар 
(Бу hypothesis) 
Z ABD A ACD 
BD=CD and 
B D c 
` ZADB= Z Арс Fig. No. 101 


But since AD stands on the straight line Bc 
/ ADB-- Z Арс- 180° 
Each of them is 90° 
AD + BC. ( 
3. Prove that, the external bisector of the verti- 
cal angle of an isosceles triangle is parallel to the 
base. 
Let ABc be an isosceles triangle whose AB= AC. 
ВА is produced to D. 
AE is external bisector ь 
/ ВАС. 
It is to Бе proved 
that AE | BC 
Proof; In ДАВС. 
the exterior angle 2 CAD 
= Z ABC+ ZACB (interi- 
or opposite angles) 
Again, since, іп A АВС 


AB=AC 
Z ACB= / АВС 


e e 
Fig.No. 102 


LCAD-2Z АВС 
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2. AE is internal bisector of / сар 
2. ZCAD=2Z DAE 
.. ZDAE= 2 ABC 

` But they are corresponding angles 
2. AE ll BC 


. Exercise 12 


1, The measure of the vertical angle of an isosceles triangle 
is 80°, What is the measure of each base angle ? 


2. The measure of any angle adjacent to the base of an: 


isosceles triangle is 70°. What is the measure of the vertical 
angle ? 

3. The sum oftwo base angles of an isosceles triangle is 
100°, find the measure of the angles of the triangle. 

4. The sum of the vertical angle and one base angle of an 
isosceles triangle is 150°, find the measures of the angles of the 
triangle. 

5. Any of the: base angles of an isosceles triangle is 
(i), double the vertical angle (ii) half the vertical angle (iii) four 
times the vertical angle (iv) one fourth of the 
Find the measures of the angles of the triangle in each case, 

6. The measure of obtuse angle of an obtuse-angled isosce- 
les triangle is 110*; find the measures of other angles, . 

7. The measure of an acute angle of an obtuse-angled 
isosceles triangle is 25°. What is the Measure of the obtuse 
angle ? 

8. - An acute angle of an obtuse-angled isosceles triangle is 
one third of the obtuse angle. What is the Measure of each 
angle ? А 

9. Іп ДАВС, AB— AC: ВА is produced to E, If / САЕ 150”, 
find the measures of angles of the triangle. 

10. Provethat two exterior angles, formed by producing 
the base of an isosceles triangle both ways, are equal. 

11. Prove that the angles, formed "with the base by the 
equal sides of an isosceles triangle when produced are equal. 

12. Prove that, the perpendicular drawn from the vertex 


vertical angle. 


on the base of an isosceles triangle bisects the vertical angle and. 


the base. 
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13. Prove that, in an isosceles triangle 
з (i) Medians drawn from the verticesopposite to two equal 
sides are equal. 

(ii) Тһе lengths of two perpendiculars drawn from the 
vertices adjacent to the base angles to opposite sides are equal. 
. 44. In ДАВС, АВ= АС; thé bisectors of / дәс and Z АСВ 
intersect. АС and AB at the points D and E respectively. Prove 
that, BD—CE. 

15. рак isan equilateral triangle. Two equilateral triangles 
Ара and BPR are drawn on the sides Pa and pr inthe external 
side of the triangle. Prove that (і) АР and BP lie on same 
straight line (ii) ABRQ is an isosceles trapezium (iii) AR —88- 

16. АВС is an equilateral triangle. Equilateral triangles 
XAB. YBC and, zcA are drawn on the sides of this triangle. 
Prove that, xyz is an equilateral triangle. 

17. АВС is a right-angled isosceles triangle whose AB=AC : 
say which angle of the triangle is right angle. Two equilateral 
triangles РАВ, QAC are drawn on sides АВ and Ac. Prove that 
РС=ва. 

Theorem 10 


If two angles of a triangle be equal; then the: 

sides opposite to those angles will also be equal. 
Let in AABC, ZABC= Z ACB 

It is to beproved that Ac=AB A 
Constraction + The bisec- 

tor AD. of ZBAC із drawn. 

AD intersects ВС at the point 


D. 
Proof: In AABD and 
A ACD B D е 
ZABD= Z ACD ! Fig. Мо. 103 
(by hypothesis) 


4 ВАС- Z CAD (by construction) | 

AD is the common side 

г. DABDZAACD, 2. AB=AC That is. AC=AB 

[Remark : (1) Try to understand why AD has 
been drawn. By drawing Ар we get two congruent 
triangles. 
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Now if Ар be perpendicular оп вс without 
being the bisector of ZBAc, can the theorem be 
proved 9 State with reasons. 

Again if Ар be such a line segment that р is the 
mid point of Bc then can’t the theorem be proved ? 

(2) In this case also you can try to prove by 
reflecting in the line Ар, ] ў 

Aternative Proof: Let AABC,Z ABC— Z АСВ 

It is proved that, АС=АВ. 

Proof : If Ac and Ав 
be not equal, then any A 
one of the sides Ac and 


р 
AB will be greater than 
the other. Let AC» AB. 
Then the line segment в 
ср is cut off from СА — 


making equal to Ba, B, . 
D are joined. 

aì Now, in давс and ABDC, BA=CD, БС is 
оттор апа included 7 ABC=included / pcp 

СГ. 2 AcB and / pcs are same angles.) 

ДАВС2 A DBC 
are equal. — 

But ADBC is part of AABc 

Their areas can not be equal. 

This shows that the conclusion to which we 
reached from what we assumed $$ impossible. 
Therefore, Ac and AB are not unequal >. АС--АВ 

[Remark : This-is the converse of the theorem 9. 
That is why, in this case also, we proceeded by 
assuming a property which is not the conclusion we 
like to reach at and by that we reached to. a Wrong 
conclusion. Therefore we can say the conclusion to 
which we like to reach is correct.] 
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Area of two triangles 


Corollary: If three angles of а triangle be 
equal to each other, the triangle will be equilateral. 


Some Applications 2 
1. In fig No. 105, 
prove that, АС--ВС. 
Proof: Side вс of 
AABC is produced to р. 
exterior angle 
2 ACD— 2 АВС+ / ВАС Fig. Мо, 105 
ZBAC- Z АСр= ZABc=110°-55°=55° | 
2АВС- / ВАС 
AC=BC, 


2. Each side of an equilateral triangle АВС is 
4cm. The mid points of AB and Ac are o and E 
respectively. What is the 
length of De ? А 

Answer : Since р and E 
are the Ma- points of AB 
and ac respectively, Е 

“ AD=4AB, АВ- ЗАС 
AD=AC 
AD=AE в С 
ZAED= ZADE Fig. Хо, 106 
Again, since дАВС is equilateral 
". LDAE-60 
ZADE+ 2 = 120° 
ZADE= Z АЕР=60°, 
AADE is equilateral 
рЕ-АО-4АВ-1Х4 сш-2 сш. 
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A straight line, passing through апу point on 
the internal bisector of an angle, parallel to any 
side of the angle intersects the other side. Prove 
that the triangle thus for- 
med is isosceles 

Let P be any pcint on 
the internal bisector Ар of 
Z ВАС. The straight line RS 
drawn through the point P 
parallel to BA intersects 
AC at the point a. 

It is to be proved that, ы 
AAQP is isosceles. Fig. Мо. 107 

Proof: Since ВА І RS and АР is transversal. 

'. ZBAD=alternate 7 АРО 

Again AD is the bisector of / BAC 

4 BAD= Z CAD, that is, Z РАО 
j 2. ДАРО = / РАО <. АО=РО 


ДАРО is isosceles. 


Exercise 13 


1. In the fig. No. 108, се is the bisector of ZACD and 
СЕ І PR. What is the ation 


between CP and ca? Give 4 
reasons. 

2. In a right-angled tri- 
angle ABC, LA is right angle. 
Take a point D on вс such 
that ВА = АО. Prove that, o is 
the mid point of Bc. 

3. Prove that, four trian- 
gles formed by joining the mid Fig. No. 108 
points of the three sides of an equilateral triangle are congruent 
equilateral triangles. 
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4. АВС іѕа right-angled triangle whose / в is right angle. 
ZABD is constructed at the point В making equal to ZBAC. 
Prove that, p is mid point of AC. 

5. In ДАВС, ABAC=90° and /всА--30% Prove that. 
АВ- 480. ` 

6. Іп ЛАВС, side ap=side AC. The straight line ОЕ 
parallel to side зс intersects Ав and АС at the points p and е 
respectively. Prove that, ДАРЕ is isosceles. Further, prove 
that, oB—Ec. State what kind of the quadrilateral рвск is. 

7. In ЛАОР, Ра= ов. The straight line drawn from the 
mid point о of ав parallel to ра intersects Ре at the point E. 
prove that ОЕ =} Ра. 

8. Ina right-angled triangle xyz, side xv =} hypotenuse 
XZ, Prove that, Z Yxz 2 60°. 

9. In trapezium ABCD, AD І BC and Z АВС= Z BCD. Prove 
that, ABCD is an isosceles trapezium. 

10. The internal bisector of / BAC of the triangle ABC and 
the straight line through the mid point D of Ac parallel to АВ 
intersect each other at the point E. Prove that, / АЕС= 1 right 
angle, 

11. Іп ДАВС, Ав=АС and ZB8-2/4; the internal 
bisector of ZB intersects ac ас the- point p. Prove that 
ABCD is isosceles. 


Theorm 11 
In two triangles, if three sides of one be equal 
to three sides of the other, then the two triangles 
will be congruent. 


D 
А 


G 
Fig. Мо, 109 K Ч 
Let in ДАВС and ADEF, AB=DE, 
Bc-Erand СА = ЕР. 
It is to be proved that, Л АВС = ADEF. 
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Construction: /FEH and ZEFK ате drawn at 
the points Е and ғ making equal to ZcBA and 
/ АСВ respectively on that side of EF which is 
opposite to the side in which FED and / rro lie. 
Two sides ЕН and FK intersect each other at the 
point G. G,D are joined. 

Proof: In AABCand AGEF, 

LABC-AGEF (by construction) 

ZBCA=ZEFG (by construction) 

BC=EF (by. hypothesis) 
AABCZAGEF 12. AB=GE and CA=FG 

But AB=DE and СА=ЕР, 

1.  GE-DE and FG=FD : 

Again, '. in ADEG, GE=DE, 1, ZEGD— Z EDG 

and `` іп ADFG, FG=FD .. ZFGD-ZFDG 

LEGD + ZFDG = / EDG +  FDG 

That 15, Z EGF = Z EDF 

Now, in AGEF and ADEF. СЕ =DE, GF—DF 

and included Z ЕСЕ — included Z EDF 

г. AEGFZÉADEF 
But ЛАВСЁ ДЕСЕ ў. ABCDEF, 

[Remarks : (1) Observe that Acer has been 
obtained by transforming ЛАВС and then reflecting 
it in the straight line EF can get ADEF. 

(2 Now, we get three sets of criteria for 
congruence of triangles. Since the property of 
congruence of triangles is of much use іп establish- 
in geometrical properties, you should be well con- 
versed with them. 

The three sets of criteria are, 

d) Side angle-side (SAS), or inother words, for 
two triangles to be congruent, the two sides ane the 
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included angle of one triangle must be equal to two 
sides and included angle'of the other: E 
or, (ii) angle-angle-side (Aas), ог in other 
words, for congruence oftwo triangles, any two 
angles of one.and the side opposite to one angle 
must be equal to any two angles and corresponding 
side of the other. We have' already learnt, that if 
two angles be equal then the third angle be also 
equal. Therefore, we can also called the criteria 
angle side-angle (ASA), or in other words, of two 
triangles, two angles and their adjacent side of one 
triangle must equal to two angles and adjacent side 
of the other. 
or, (iii) Side-side-side (555), or in other words, 
for congruence of two triangles, the three sides of 
one of them must be congruent to the three sides of 
the other. е 
Observe that, for two triangles to be congruent. 
-three of its elements must be equal: but the two 
triangles will not be congruent if any three of its 
elements be equal. We can easily see that three 
angles of the two triangles are equal by drawing an 
equilateral triangleon line segments of twodifferent 
measures: but will the triangles be congruent ? 

If two sides and the angle opposite to any one 
of them be equal, the two triangles may not nece- 
ssarily be congruent. You must have observed it in 
one case of construction of triangle in class VII. 

(3) 1f two triangles be congruent, their sides 
and angles must be equal; but one should determine 
carefully which angles and which sides are equal. 


It is-also to be kept in mind that corresponding 
n other words, the sides opposite to the 
nd the corresponding angles, or in 
posite to equal sides must be 


sides or 1 
equal angles a 
other words, angles ор 
equal. 
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VIII—19 


(4) It may be understood that the criteria of 
the congruence of theorem 11 will not be valid 
in case of proving theorem 9, because for proving 
theorem 11, the property of theorem 9 has been 
applied. Therefore, observe that, if one proves theo- 
rem 9 in the following way then he will make 
mistake.] 

Іп ДАВС, АВ-АС; A is joined to the mid point р 
of Bc. Now, in AABD. А 
and AACD, 

AB=AC 

AD is common side 

and вр-ср 


A ABD A ACD 
/ ABD= Z ACD 
orin other words, в D с 
Z ABC— / АСВ | | Fig No. 110 


Some Applications : 

1. Of the quadrilateral Авср, AB=AD and ° 
вс-рс. Prove that, the diagonal АС bisects the 
diagonal BD at right angles. 

Construction : 

Suppose, AC and BD intersect each other at 
the point o. 


Proof: ІП ДАВС 
ешге "a ec 
AB=AD(byhypothesis) д 2 
Bc = Dc (by hypothesis) Niere te 
AC is common 


AABC= ЛАРС 


ZBAC= ZDAC 2 Fig Мо, 111 
of in other words, Z4BAO- / рао, 
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Again, їп ЛАВО and 
AADO 
AB= AD (by hypothesis) 
AO 1S common 
included / BAo- inclu- 
ded / рао (proved) 
7. ДВОАЕДРОА 
BO=DO 
and Z АОВ-- ZAOD 
But these two adjacent angles are formed as the 
line segment ОА stands on the line segment BD. 
Each of them is a right angle. 
BD 1 АС 


Ac bisects BD at right angles. 
2. The adjoining figure is related to bisection of 


the line segment AB. 
See the procedure of the construction given in 
mathematics book of class VI and analyse 


whether it is vaild. 
Construction : 
A,P; A,Q; B,P3B, d 
о are joined. 
Proof : In даро and 
АВРО | 
AP=BP (byconstruction) 
AQ=BQ (byconstruction) 
ра is common 
`. AAPQ= ABPQ 
ZAPR= ZBPR 
Again, in AAPR and а 
ABRP, АР=ВР 
PR is common, 
included ZAPR=included 2 BPR 
'. AAPRZEABPR 2. ЗАВ-ВН. 
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Fig Мо, 112 


Exercise 14 


1. Іп fig. no. 113, some relations between sides and angles of 
А АВС and Apar are given. A 
State the other conditions 
for which two triangles 
will be congruent ; 

(1) АВера and AC—PR 

і АВ-ға в а 

and Z ABC= Z Рав Fig No. 113 

(iii) 2АВС- рок and / ACB= LPRA 


2. aBCDisa rhombus, Prove that, diagonal AC bisects 
вар and Z pca and diagonals AD, BD bisect each other a: 
right angles. 

3. Two equal line se 
sides ВА and CA of ДА 
isosceles, 


gments во and сє are cut off from the 
вс. If BE —cb, prove that ДАВС 


4. AABC and Anec lie on same si 23 
е side . аец: 
ВО = CA. prove that AD 1 вс. Е Lao 


5. You have done some Coustructions in class VI and VII. 
For your advantage, figures p 
of each constructions with 


traces are given here. 


Analyse, in each case, whe- | 7 
ther the procedure of соп- | 
struction is valid, аце би” 
(i) From any point р “ае 
outside the straight line ы 


АВ, the perpendicular is 
drawn to that straight line 


(first method) [ 5 
Fig No, 114 
A B (й) From апу. point P 


outside the straight line 
AB, the perpendicular РО 15 
під Мо. 115 Cer t 

drawn to that straight line (second method), 


3 


(iii) The perpendicular ро is drawn t i Я 
the straight line дв (first method). ee 
(iv) The perpendicular ра is drawn to дв at the point P 


Fig No. 116 Fig No. 117 
Оп the straight line Ав (second method.) 
{v) The perpendicular Pa is drawn to дв at the point P 
on the straight line AB (third method). 
а 


А Р в 
Fig Мо. 118 Fig Мо, 119 


wi «АВС is bisected by во. 
vii) /рав is drawn making equal to Z ABC. 


A Р 
қ й E 
| 
| = = с. Ба No.120 & Б Е 
6 


In Арав, ра-рв, the internal bisectors of / а and 
ZR meet at the point о. Prove that, ро bisects / P. 

7. Їл ДАВС, АВ- AC. D and Е are two points on gc such 
that вО--СЕ. Prove that AD=AE. 

8. Cut off line segments’ AP, AQ from side АВ and AR, AS 
respectively from side ac of / ВАС in such a way that AP = AR 
and AQ = AS, PS and ав intersect each other at the point T. 
Prove that (i) ZAPS= /АКӘ, (ii), er emT and (іі) АТ is 
bisector of / BAC. 
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Theorem 12 


If the hypotenuse апа a side of one of the two 
right-angled triangles be equal to the hypotenuse 
and corresponding side of the other, two triangles 
will be congruent. 

Let ДАВС and ADEF be two right-angled tri- 
angles of which / Авс and / рғ be the right 
angles. 

Further let, hypotenuse ac = hypotenuse оғ and 
AB=DE 

It is to be proved that AABCX A DEF 

A D 

в с е қ Е G 

Fig No. 121 

Construction: ZEDG is drawn at the point Е 

making equal to ZBac on the opposite side of 
ZEDF. Cut off DG making equal to АС. є, с are 
joined. 

` Proof: 1а AaBc and ADEG, : 
АВ= DE (by hypothesis Ас=рс (by construction) 
included / вась included / EDG (by construction) 

2. ДАВС  ЛОЕС 2. ZABC- /рес. 

But Z АВС = 1 right angle (by hypothesis) 

; Z DEG =I right-angle 4 
Again /реғ=1 right angle (by hypothesis) 
the sum of two adjacent angles Z рек and 
/ DEG is two right angles 
EF and Ec lie on same straight line 
"| DFG is a triangle whose cF=DG (> Ac-pr) 
2. ZDFE= ZDGE= / АСВ ``  AABCCEADEG 
Again, in ДАВС and довв, 


Z ABC — DEF (bothare right angles) 
ZACB=ZDFE (proved) > 
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AC=DF (by hypothesis) 
AABC= ADEF. 
Alternative Proof : 


; Теби ABC be. right angle of the right-angled 
triangle ABC. and / DEF be right angle of the right- 
angled triangle per. Further, let hypotenuse Ac= 
hypotenuse DF and AB=DE, : г 


It is to Бе proved, AABCY ADEF 


Construction : ADGF is drawn on opposite side 
of ADFE is such a way that AB=pG and вс-сғ 


G, E are joined. 
G 


A 


B с Е E 
Fig No. 199 
Proof: DG=AB (by construction) 
But Ав=рЕ (by hypothesis) 
DG =DE, 2. ZDEG=ZDGE 
Again, іп AABC and ADGF, 
AB=DG (by construction), Bc — cr (by construction) 
AC-DF'(by hypothesis) . 
ДАВС ДРбЕ, 2. 2АВС- ZDGF 
ZDEF= ZDGF 
'. ZDEF— Z DEG= ZDGF — Z DGE 
оғ іп other words, / ЕЕС-- ЕСЕ, 2, FG=FE 
Again, in ADEF and ADGF; . 
DE=DG, FE=FG, FD is common 
ADEFZÉADGF 
But is proved earlier that, |. 
ADGF& ДАВС Jo ADEF=AABC 
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[Remark : (1) Observe that, the construction 
has been made only to obtain a triangle- congruent 
to AABC. : 

(2) In the first proof, ће side-angle-side pro- 
perty of congruence and in the second, side-side- 
side property have been used. . 

(3) Тһе criteria for congruence of right-angled 
triangles and to be noted carefully. In this case, the 
two sides an the opposite angle of another. (hypote- 
nuse) being equal, the two triangles are congruent. 
For ordinary triangles, the two triangles will not 
always be congruent under this criteria. | 

Some Applications : 

1. Two points c and р are taken. on the line 
segment AB in such a way that ac=pB, Two per- 
pendiculars are drawn from the points с and p. on 
the straight line AB in such a way that one of 
the two perpendiculars lies on that side of АВ 
which is opposite to 
the side on which the 


E 
other perpendicular m. 
lies. If BE— AF, prove 
that, BE ІІ AF. ^ а 
Proof: `` Ас-рв = i| 
2. AC+CD=DB+CD ` F 


or in other words. 
AD=BC Fig Мо. 143 
Again, since CE 1 AB and DF 1 АВ 
AADF and двск are right-angled triangles. 
Now, in two right-angled triangles АрЕ and BCE. 

AD=BC (proved) 

hypotenuse AF =hypotenuse Be (by hypothesis) 
'. AADFSABCE 
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2. ZEAD= /СВЕ 
But they are alternate angles, 2. BESAF 
2. р is such a point within / АВС that the 
length of two perpendiculars drawn from the point 
р оп BA and вс are equal. Prove that, BD is the 
bisector of / ABC. 
Construction : 
Perpendicuiars DE and pr are drawn on BA and 
Bc respectively from the 
point p lying within the 4 
angularregion of / АЯС. 
B,D are joined. It is 
given that DE=DF. D 
It is tobe proved that 
вр is the bisector of 
Z ABC. - 
Proof: '; DE + АВ 
двое is a right-angled triangle. 
Again, since DF + BC, 
^ BDF is a right-angled triangle. 
Now, in the rightangled triangles BDE and BDF, 
hypotenuse BD is common, DE —DF (by hypothesis) 
'. ABDE= A BDF, 2. ZDBE=ZDBF, 
or, in other words, BD is the bisector of / ABC. 


B F © 
Fig No. 194 


Exercise 15 


1. By producing FE of ADEF to EG making equal to ac 
and joining р, G, prove theorem 12. 

2. Construct Z FDH at the point р making equal to Z ВАС 
on that side of оғ which is opposite to the side on which point 


Е lies and cut off ра from DH making equal to Ав. Now by 


joining E, G ; prove theorem 12. 
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ee эгээ”? 


3. Ifthe lengths of perpendiculars drawn from any two- 


vertices of a triangle be equal, then prove that’ the triangle is. 
isosceles. \ г зў г 

4. If lengths-of two perpendiculars drawn from mid point 
of any side of a triangle on the two other sides be equal, prove 
that the triangle is isosceles, 

5. In the quadrilateral АВСО, AB— AD and АС is perpendi- 
cular on вр. Prove that, Bc— pc. 


Theorem 13 


If two sides of a triangle be unequal, then the 
angle opposite to the greater side will be greater: 


than the angle opposite to the less, 
Let, in AABC side АВ» side АЁ. 
It is to be proved that Z Асв> Z ABC 
Construction : 
The segment AD is А 
cut Off from АВ making 
equal to Ас. D, с are 


joined. 
Proof: Іп дась, 
AC=AD(by Construction) г 
2 АОС = / ACD, & ёл 
Again, in ABCD, - — Flg No. 125 
exterior angle / Apc interior opposite / рвс 
or, in other words. 2. АЮС> ZABC 
But ZACB> ZACD 
ZACB> “арс, ZACB> / ABC. 


[Remark: Here, one angle is to be shown 
greater than another angle. We have already 
observed that the exterior angle of a triangle is 
greater than either of the interior opposite angles. 
Keeping this point in view the construction has 
been made.] dg 


78 


Corollary 1. The angle opposite to the greatest 
side of a triangle is the greatest. 

Corollary 2. If the angle opposite to the greatest 
side of a triangle is acute, then the triangle is an 
acute-angled triangle, 

[Since the angle opposite to the greatest side is 
greatest (cor. 1), therefore each of the other two 
angles is less than this. Therefore, they are also 
acute angles Therefore the triangle is an acute- 
angled triangle.] 

Some Applications : | 

1. АВС is an equilateral triangle. The point А 
is joined to the point р lying on Bc produced. 

Prove that ZBAD> Z ADB A 

‘Proof: 2. ДАВС is ў 
equilateral 

BC=AB 
DB=BC+CD 
DB>AB в © 
[. BC=AB] 
ZBAD> ZADB 
2. In the quadrilateral ABCD, BC=BA and 


CD>AD, 
Prove that ZBAD> ZBCD 


A 
Construction :A, с are УА an 
D 3 ae 
в 


Fig No 126 


joined 

Proof: ^^ BC=BA std 

ZBAC= Z ВСА mw 

Again, '.' CD>AD 

4рАС» ZDCA V 

", ZDAC+ / ВАС 
>./ DCA + ZBCA 
ог, in other words, ZBAD> Z BCD. 
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х 


Fig No. 127 


Ехеісізе 16 


1, In fig. no. 128, AC» AB and х,у are related by one of 
dhe relations given below : Ne 
d) xe2y (ii) x=y Ч, 
di) хе у. Which relation 


/ Ny 
is correct ? / 
2. Prove theorem 13 by x ts Хэ Ч 
с. d 


producing AC and making 
AD АВ. Fig No. 198 

3. In ДАВС, АС>АВ. D is such а point on ac that 
ZADB= / ABD. Prove that, Z АВС» Z ACB. 

4. In ДАВС, АС= АБ ; the bisector of ZACB intersects Ав 
at the point p, Prove that Bp cp. 

5. In ДАВС, АР is perpendicular on BC. ІҒАС>>АВ, prove 
that Z САО>ВАО. Further, prove that ос» во. 

6. If the greatest and the least sides of a quadrilateral be 


Opposite, prove that any angle adjacent to greatest side will be 
less than ils opposite angle, 


7. In fig. no, 129, AB«zoB 
and со» OD, 

Prove that, ( ваб» Z ocp А 

8. In ДАВС, [АВ =7 cm, 
вс=5 cm, апі сд-9 сп, 
Arrange the measures of the 
angles of the triangle in ascen 


Я 
ding order. ! 
9. ш АРАВ, ра>рв. «А» 


The line segment ps is cut off 
from ра, making equal to PR, 
R, S are joined. Fig.No. 199 

Prove that (i) /PsR&1 (ZPaR+ APRa) 

(ii) Lers=}(ZprRa— рая) 

10. Іп ДАВС, aB>ac. The internal bisector of BAC 
intersects BC at the point р. Cut off from Ав the line segment 
АЕ making equal to ac. Join ре. Prove that (i) ДАСО2-ЛАВО. 
Hence prove that / АСВ?-/ АВС. М 
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ТҺеогет 14. 


3 о the greater angle is greater than 
the side opposite to the less. 
. Let us suppose. that 

in ДАВС. | 

2АСВ> Z ABC 

It is to be proved ир ҳи 
that, side AB»side Ac. N 

Proof. Any of the 22 INI 
following three relations {Aas ino кс у 
between АВ and АС 
may hold : 

. fi) AB«AC (ii) АВ=АС or (iii) АВ>АС 

ü) If AB<Ac, then /АСВ< / АВС, but it is 
given that Z АСВ» / ABC, 50 AB« AC. 

di) If AB=ac, then’ ZAcB-ZABC, but 
by hypothesis this is also impossible. 

АВжАС .. AB must Ве>лс. 

[Remark : This is converse of theorem 13. So 
this theorem is proved indirectly. Here it is seen 
that two of three relations are. not correct, so the 
third relation is taken as the correct inference. 

Corollary 1. The opposite side of the greatest 
angle of any triangle will be the greatest 

Corollary 2. In obtuse-angle and right-angled 
triangles, opposite sides of the obtuse angle and 
right angle are greatest sides respectively. 

Some Application : 4 

1. ш йр. по. 131, їп ЛАВС, 2АВС-42 
Z AcB- 108°. What is the relation between the sides 


Fig No. 130 


Ac and вс? 
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Answer: In Aasc. ZABC=42°, /Асв 108° 


ZBAC= 180° 
— (42° + 108) —180: — 150 M 
е А сў 
ZABC> Z BAC Я а 
АС» ВС. а? 
2. Two points p and в 1 А 
E are taken on Ac and Fig No. 181 


on Bc produced of an equilateral triangle respec- 
: tively, prove that, ве» Bp 


Construction : В, D are : А 
joined. 
Proof: In Лавр, 2 
exterior Z BDC> interior 
opposite /вар; Ви" 5 = 
2 ВАС = / ВСА Fig Мо. 132 
ё ls. a of an equilateral triangle are equal 
ZBDC> / ве» 2. BC>BD 


ВЕ-ВС-Со» BD. 


, Exercise 17 : 

І. In Apar, /вав-80” 2рРВа 30°, What is the rela- 
tion between the sides pr and ав? 

2, In triangle Авс, 2А-55, /в=4у, Arrange the 
sides of the triangle in ascending order of their length. 

3. The vertex of an isos- A 
celes triangle is 70°. Prove 
that, the unequal 'side of the 
triangle is the greatest side, 

4. In fig. no. 133, if x= ły, 
what is the relation between 8 с 
АВ and АС? Fig No. 193 

5. In ДАВС, ав-ас. The line segment Ар meets Bc at 
the point р. 
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Prove that, Ар<АС. 


: : А 
5 7. In fig. no. 134, AB CD 


Zocp> / cop 
and /ОАВ< / АОВ 
Prove that, Ов< op. 


Theorem 15 


Fig No. 134 


The sum of two sides of a triangle is greater 


than the third side. 
Let Авс be a triangle. 


It is to be proved that, the sum of any two sides 


of AABC is greater than 
the third side. 
Let Bc be the greatest 
_ side. Then it will be 
sufficient, if it is proved 
that АВ + АС> BC. 
Construction: Тһе 
perpendicular Ap is 


A 


S. 


р 
Fig Мо, 135 


drawn from A on вс which intersects Bc at the 


point р. 
Proof: ч ADLBC 


Each of Z Арв and /Арс is 1 right angle. 


AADB and ЛАРС are right-aüigled triangles. 
Since, only one right angle.may be ina triangle, 


-LADB> Z BAD 


in same way, Z АрС» Z DAC 
АВ +АС> BD- DC, 


83 


AB>BD 
AC>DC 
AB + AC>BC 


[Remark : (1) If вс be the greatest side бег: 
вс>АС and BC>AB; 50 AB+BC> Ас and 
AC+BC>AB (2) Observe that, by drawing the 
perpendicular, the side вс is divided into two parts. 
in such a way that any one part of them is less than 
any one of other two sides. So the perpendicular is 
drawn ] 

Alternative proof : 

_ Let Авс bea triangle. о 

1t is to be proved that И 71 
the sum of two sides of AE 
Aasc is greater than the Ж 
third side. ja 2 

Let вс be the greatest Ё д 8) 
sidé. Then it is sutficient, = С 
if it is proved that і 

АВ+АС>ВС. Fig Мо. 186 

Construction : BA is produced to D in such 2 
way that AD=AC, Join D, C. 

.Proof : In ЛАСр, AD— AC (by construction) 

LACD- ZADC 
LBCD- /АСВ+ Z ACD? 2 АОС 
In ABCD, side BD>side BC 
that is, ВА+АР> BC 
AB+AC>BC [5 Ар=АС] : 

(Вешагк-: Observe that, for getting а lin 
segment of Length equal to the lengths of two line 
segments AB and Ac, BA is produced so that the 
extended portion is equal in Ac.] 

Corollary : The difference of two sides of any 
triangle will be less than the third side. 
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Some Applications : 
_ l Analyse whether the construction of triangle 
15 possible by the line segments of following length : 


4) 8 спа, З сіп, 12cm, (іі) -6'cm, 8 cm, 10 сш, 
(iii) 3 ст, 7 cm. 4 cm. 


Answer: (i) The Jength of the greatest line seg- 
ment=12cm, the sum of the lengths of other two 
| line segments=8 cm+3 cm=11 cm, 11 ста-г12 cm. 

The sum of lengths any two sides of a triangle 
must be greater than the length of third side. 
'. In this case, the construction of triangle is not 
possible. 

(іі) The length of the greatest line segment is 
10cm, the sum of the lengths of other two line 
segments=6 cm+8 ст 14 cm, 14 сю» 10 cm.. 

. The sum of lengths of any two sides of a triangle 
will be greater than the length of third side and if 
sum of lengths of other two sides be greater than 
the length of the greatest side than the sum of 
lengths of any two sides will be greater than the 
third. So, in this case, the construction of the 
triangle is possible. 

- (iii) The length of the greatest line segment= 
7 cm, the sum of lengths of other two line segments 
=3cm+4cm=7 cm. 

The sum of lengths of any two sides, of a 
triangle must be greater than the third Side. 
In this case, the 

construction of triangle 

| is not possible, ` д ee 
2, The sum of any 

| three sides of any quad- 

Tilateral will be greater 

than the fourth side. в 

Suppose, АВСО is a Fig No. 137 
Quadrilateral. ts greatest side is AB. 
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A 


. 115 ёо be proved that, the sum of any three sides 
is greater than the fourth side. ` 
It will be sufficient, if it is proved that Ap-- pc-- 
CB> AB. 


Construction: А, С are joined. 
Proof : In AACD, AD4- БС» АС. 
Again, In AACB, Ac+cB>aB 

“. AD+DC+CB>AC+cB 

іе AD+DC+CB>AB 


3. Prove that, if AD be a median of AABC then 
AB+AC>2AD ў 


[Let us analyse before trying to prove. We know, 
the sum of any two sides of a triangle is greater 
than the third side. Therefore, if we can construct a 
triangle by taking the length ‘of the sides as AB, AC 
and 2ap. then it is possible to prove the present 
theorem. For this, by producing Ар we shall take 
а line segment AP of length 2aD. Now if we can 
show СР equal to AB by joining с, Р, then the three 
sides of ^ AcP will be of length АВ, Ac and 2AD, or 
in other words, our object will be fulfilled, Now the, 
theorem is being proved A ; 
by using this analysis. | 

Let AD be the median 


of A^ ABC. 
: < в с 
It is (о be proved that, 8 
АВ--АС>2Ар. 
Construction : Р 
AD is produced to the Fig No. 138 


point P such that рР-АР, C, Р are joined. 
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Proof : `` AD is median, 
the point р is mid point of Bc. 
In AABD and APCD 
` AD=DP (by construction) 
BD=Dc (by hypothesis) 
У ADB« vertically opposite / РОС 


AABD&EAPCD ... АВ-РС 
Now, Іп ЛАРС, АС+РС>АР 
AC+AB>AD+ DP 
| 7. AB+AC>2AD ['^ AD=DP] 


Ехегсїве 18 


1. In which cases, is it possible to construct triangles by 
the line segments of following lengths ? 


d) 3 сш, 5 cm. (ii) 8cm, 8 cm, 10 cm. 
(8) 6 cm, 3 cm. (іу) 5 сш, 2 сш, 8 cm. 
(у) 6cm, 4 cm, 7 cm. (vi) 4 cm, 5 сп, 10 cm. 


2, А, В, Care three noncollinear points. A man goes to 
B directly starting from A. Another man goes to B through C 
siarting from А. 1 їмо men reach to В in same time whose 

| velocity is greater ? Give reasons. 
| 3, А triangle is to be formed by bending a wirc of length 
cm. What will be the maximum and minimum lengths in 


:412 к қ 1 
um within which the magnitude of the length of the 


greatest side lies ? : 

4. Prove that the perimeter of a quadrilateral is greater 
4han the sum of lengths of two diagonals, 

5 0 is a point within ДАВС. Prove that 

(i) АВ--АС> OB-t OC. 

б) АВ+ AC+BC>OA+0B +00. 

[Hint : Let BO produced intersect АС at the point p. Analyse 
ihe relation between the sides of AABD and Aocp.] 

6. Prove that, the perimeter of a quadrilateral із greater 
ааа wice the length of any diagonal. 
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7. Pisa point within ДАВС. Prove taat, 

(0 АР+ВР>АВ 

(ii) AB -F BC H-CA» 2(АР--ВР--ср) 

8. Prove that, the perimeter of any triangle is greater than 
the sum of three medians, 

9. Prove that, the sum of the distances of the vertices 
from any point within a quadrilateral (but not on any diagonal) 
is greater than the sum of the lengths of two diagonals. Now 
you say, what should be the position ofthe point so that the 
sum of the distances of the vertices from that point will 
be least. 


Theorem 16 


Of all the line segments thatcan be drawn to 
given straight line from a given point outside 
it, the perpendicular is the shortest, 

Let. AB be any straight line and о be a point out- 
side it. Further, let OP be perpendicular on Ag. 

It is to be proved that of all other line segments 
that can be drawn from the Point О to {һе straight 
line AB, OP is less than each of them. 

Construction : Any point о is taken on the 
Straight line Ав. o, о are joined. 

Proof : 22 ор | Ag 


2ОРО-1 right angle 
ZOPQ> ДООР 
In ДООР, Оо» op А B 


а Q P 
or, in other words, op «оо Fig No. 189 


This conclusion is true for 8Dy position of o on 
AB. 


.. thelength of ОР is the shortest. 
[Remark : (1) By the Phrase the distance of any 


point from any straight line, we understand the 
perpendicular length. 


е 
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(2) Ofall line segments drawn to апу straight 
line from a point outside it, other line segments 
except perpendicular are called obliques. 


Some Application г 


1. Of ай the line segments drawn to any 
straight line from a point outside it, the shortest one 
will be perpendicular on that straight line. 


Let AB be a straight 
line and © be any point 
outside it. Suppose, oP 
is the shortest of all the 
line segments drawn 
from the point o (0 АВ. 

It is to be proved 
that, OP is perpendicular А 
ор АВ. 

proof: If ОР be not perpendicular on AB then 
suppose ОО is perpendicular on Ав. 

+, оо is the shortest of all the line segments 
«drawn from the point О to Ав. 

Again, by assumption, OP is the shortest. 

од = ОР 2. ZOPQ= Z ООР 
But 400Р= 1 right angle 
Д.ОРО--1 right angle 
But it is impossible if oo, ОР do not lie оп same 


straight line. 
oP is perpendicular op AB. 


a P 
Fig No. 140 
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Exercise 19 


1. For going to a road directed east-west, one of the two 
persons has gone in direction of south and the other has gone 
in the direction of north-east from any place lying in the 
northern side of the road. Who will reach first if they walk 
with same velocity ? Give reasons, 

2. The shortest distance of 
straight line Ав іб oc ; OD and 
CD>CE. Prove that, СОЭОЕ, 


Ав from а point 0, ouiside the 
ОЕ аге two obliques such.that 


3. In the quadrilateral двор. 
shortest distance of Ac from the poi 
and 0 lie on same straight line, 


AB=AD and вс=рс. The 
nt D is рр. Prove that B,P 
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Chapter 4 


Construction 


41. The formal construction of geometrical 
figures with the help of geometrical instruments is 
known as problem. 

A problem has four parts : (i) mention of condi- 
tions given and the construction to be made, (ii) to 
represent the given conditions with figures and to 
‘mention the construction to be made by naming 
them, (iii) to describe in details the. procedure for 
construction and (iv) to justify the procedure for 
construction or the reason(s) on which . the 
construction is based. 

[Remarks :. The fourth part has been cmitted in 
respect of problems you have learnt in class VI 
and VII because we are not aware of geometrical 
properties necessary for justification. You have 
learnt those justification from Q. No. 5 of exercise 
14. m this class also you will learn some problems 
«whose proofs will be taken up in subsequent classes.] 

In the case of problem, one should keep in view 


the followings : 
(і) The given conditions are to be represented 


by figures. У 
(ii) Wherever possible, only ruler, pencil and 


asses should be used. 


comp 
) There should be traces of each con- 


(iii 
struction. 
(iv) It is desirable to have the construction 
neat and clean. 
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(V) The description of еуегу construction should 
necessarily be given when the procedure for 
construction js written, but if the help of any 
construction (problem) js taken which was done 
earlier then no detail description of the same is 
necessary, 


Let us’ now see the Procedure fo 


г. construction 
for some Problems, 


АВ. О, р are joined, 
“БОР із constructed Р. 


Proof: The iine segment OD intersects the twc 
straight lines АВ and Ро at the points р апіс 
respcetively. 

Z BDO- Z рор (by construction) 

But they are alternate angles. 

AB І PQ 


Second Method : 


Let AB be a straight line and о bea given point 
outside it. 

A straight line is to be drawn parallel to the 
straight line AB passing through the point.o. 


Procedure for cons- 
truction : A point D is 
taken on the straight 
line AB D,O are joined 
and Do is produced to 

°g. ZEOQ is drawn at 
the point o making 
equalto ZODB in the 
same side of ор in Fig No. 143 
which 2ОО8В lies. оо is produced. A point P is 
taken on со produced. Then the straight line РО 
will be the, required line which is parallel to АВ 
and passes through the point o. 

Proof: AB and Po are two straight lines and the: 
straight line ро intersects them at the point р and о 


A 


respectively. 
/воо- LQOE (by construction) 
But they are corresponding angles. .. AB Ii PQ 
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Alternative Method : 


Let AB be a straight line and о bea given point 
outside it. 


A straight line is to be drawn parallel to the: 
straight line дв 
passing through the 
point o, P 


(е) QS 
Procedure of Cons- е a 


truction: А point 


О, О аге joined and 
Produced оп both 
Sides, Then the 
Straight line 99 will 
€ the Tequired 
Straight line Which 
is paralle] to AB and 
Passes through the 
Point о, 
Proof : D,O;c, 
Q and p, о аге joined (fg, по, 143). In Apoo 
and Apco, DO-CQ (by Construction) оо рс (Бу 
construction) and ро is Common, 
TAS DOQ л Dco: 
“. 4роо- ZQDc 
> But they аге alternate angles 


Fig Мо. 148(1) 


OQ AB 
~ Dh. 


Exercise 20 


1. paisa straight line. Draw a strai i 
з Е ч 5 aight 
that straight line passing through the point Ede Ж КАИР 


2. : Construct / АВС making equal to 60° wi 
and compasses. Draw a straight line pi e elo nd ruler 
c parallel to BA and another straight line passin gh the point 
point a parallel to вс. р g through the 

3. Draw a triangle with sides e 
5 ст. Draw the straight line ey E Жер 4 сш апа 
of the triangle parallel to the straight lines opposi ее vertices 
Measure angles and sides of the triangle formed site to them. 
these constructions and find the relations betwe asa result of 
and angles with the sides and angles of original ue sides 


4. ABCisatriangle, Bisect AB at the pointp, Dr. 
] awa 


-straight line passing through the point D parallel to 
BC. 


Suppose that parallel straight line inte f 
measure AE, CE and see what the elation Ae point E ; 
Measure рЕ and вс and write down the relation Бахь them is, 
5. In the quadrilateral asco, АВ=4 cm. en them. 
со- 6 cm, DA—4'5 cm and diagonal Ac— 7:2 ia ВС--5 cm, 
quadrilateral, draw the straight line passing thr + Draw the 
g parallel to AC. ough the point 
6. Draw an equilateral trian : f 
Bisect two sides Ав and вс. ададе: лао 3 pih, sides 5 cm. 
and е respectively. Draw straight lines passin ub are о 
point о parallel to вс and passing through the 2 rough the 
to AB. Observe, where they intersect each oc int E parallel 


Problem 2 


ne se i ivi : 
сар dg o ад ол 
Let the line segment А г 
into five equal Meee B have to be divided 
Procedure of Cons- 
truction: The line 
segment Acis drawn 
through the point A 
making an angle 
with AB. The line 
segment AC is infini- 7 
E F с H 8 


tely extended in : 
: 2 Jig Мо 144 
direction from А toc. The line segments АР, РО. 


QR, RS, ST of equal lengths are cut off from ac 


one after another. в, т are joined. Angles are 
drawn at the Points S; в, о, 


Н, б, F and є respectively. 


Thus the line segment, AB js divided at the 
points Е, Е, с and y into five equal parts, 


Second Method : 


Let the line 
five equal parts 


Procedure of Construction : Any angle / BAC 


is drawn at the Point A. , ABD is drawn making 
equal to /вдс on 


that side Of АВ 
Opposite to the Side 
in which 7 BAC ]ies. 
Four equa] line Seg- 
ments АР, ро, Ов, 
RS of equal lengths 
are cut off from ac 
one after another. 


Segment AB have to be divided into 


Four equal line Seg- 
ments ps’ өн, в'о, 
ОРОЖО Previous 


(Remarks: 1. Іп the same manner, опе сап 
divide а line segment into апу number of equal 
parts. i 

2. Of course, one may adopt the method of 
bisection of a line segment for dividing a line 
segment in equal parts of two, four, eight etc. 

3. You will be able іо understand the -justi- 
fication for these two procedures of constructions in 
class IX ; but you may verify with the help of 
dividers whether the parts are equal or not.) 


Exercise 21 


1. Divide a line segment of length 8-2 cm into three equal 
parts. н 1 

2, Divide the line segment of length 10 cm into seven 
equal parts. 

3. Divide a line segment into four equal parts by any of 
the above methods. Again, divide that line segment into four 

- equal parts by method of bisection. Observe whether division 
points arc same, 

4. Draw the median до of the triangle ABC. Divide the 
median into three equal parts AE, EF, FD. Join Bc and produce 
it in such a way that it intersects ac at the point x. Find the 
relation between АХ and cx measuring бу a scale. 

5, Draw three line segments AB, СО and EF whose lengths- 
are 6 cm, 5cmand 8 cm respectively. Draw a triangle whose 
sides аге of length $48, $ cb and jr. By measuring the 
sides of the triangle, say what form of triangle it is, 


97 


Chapter 5 


Revision of lessons of this year 


Some theorems have been 
rhave also solved som 
those cases you have 
The main job is t 


Proved in chapter 3 and you 


© Problems, You Must have seen that in 
had to use th 


What is to be 


What are to be given Sor proving 
Proved 


An angle is a 
Tight angle 


(1) When a li 
а Straight line, 
formed are equal, 


(2) One straight tine is perpendi- 
cular on another straight line, 


(3) The measure of one angle of 


is equal to the sum of 
Other two angles, 


06 segment stands on 
the adjacent angles so 


Measures of 


4 
Two line Seg- 
ments lie in g 
Straight line ог 
threee Points 


are collinear 


(3) Equal an 
Opposite direction 
with апу straight 
the Common 
Segments, 


gles are formed in 
by two line segments 
line drawn through 
Point of those two line 
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What is to be What are to be given for proving 
proved 


(4) Any one of the above men- 
tioned properties is obtained by joining 
two points with any of the three points 
(specially with the point between those 
two points.) 


3, | Two angles are (1) Each of the two angles isa 
equal right angle. 

(2) A straight line lies on another 

straight line perpendicularly. 

(3) They are vertically opposite 
angles. 

(4) A straight line intersects two 
parallel straight lines and the angles 
are corresponding angles or alternate 
angles. 

(5) Twoangles are base angles of 
an isosceles triangle. 

(6) Two angles are the correspon- 
ding angles of two congruent triangles. 

(7) Thesum oftwo angles of one 
ofthetwo triangles is equal to the sum 
of two angles of another and the two 
angles under consideration are third 


angles of those two triangles. 
Two line seg- (1) 
ments are equal | equal. 


Two angles of a triangle are 


(2) Two line segments are the 
Corresponding sides of two congruent 


triangles, Ў 


(1) Two sides and included angle 
are congruent are equal, 


! (2) Two angles and а correspon- 
ding side are equal. 


Two triangles 


rx 99 


What 18:10 be 
Proved 


lines are Parallel! tw 


% А straight line 
is perpendi. 
cular on ano- 
other straight 
line 


The sum of 
lengths of two 
Ліпе segments is | line 
equal to {һе the 
length of a 
line segment 


9.| The sum of two 
angles is equal 
to 


of th 


(4) 
triangle 


What are to be given for proving 


(3) Three sides are equal. 


[Remember that, if three angles be equal 
ОГ two sides and angles opposite to E 
€ equal sides be equal, two triangle: 
may or may not are congruent. ] 4 
Two triangles are right-angle 


5 and hypotenuse and апу one 
Of the sides are equal, 
6.| Two Straight 


(1) А Straight line intersects the 


(3) The length of the 


equal to the second 


Each of two Straight lines Б 
Parallel to another 


© straight lines and two а 
angles ог two alternate angles are equa 
ОТ SUM of two sinterior angles lying 0D 
the same side of transversal is equal to 
two right angles, 


(2) Two Straight lines are perpendi- 
cular on any othe 


(3) 


T straight line. 


line. 


segments è 
Y point Jying on оле 
another straight line is 


A line segment equal to one 
Ешепі i 


t is cut off from the ишга 
and the remaining part о 
line segment can be shown 


ч 


10. 


11. 


12. 


13. 


What is to be 
proved 


A line segment 
is greater than a 
second line seg- 
ment 


An angle is 
greater than 
another angle 


Three line 


segments will 
form a triangle 


A triangle is 
obtused-angled, 
right-angled or 
acute.angled 


МІ. эч 


What аге to be given for proving 


(2) If the greatest, angle бе the 
exterior angle and if first two angles be | 
interior opposite angles. of a triangle. 


(1) If the second line segment be 
placed on the first line. segment in such 
а way that they have a common end 
point and if other end point of the 
second line segment lies inside the first 
line segment. ; 

(2) If the two line. segments be the 
Sides of such a triangle that angle 
opposite to the first line segment is 
greater than the angle opposite to the 
second line segment. 


(1) Iftwo angles have same vertex 
and have а common arm and if two 
angles lie on the same side of the 
common arm and the other arm of the 
second angle is nearer to common side 
than other arm of first angle. 

(2) If two angles be the angles of 
such a triangle whose side opposite to 
first angle is greater than the side 
Opposite to second angle. 

` (1) If the sum of the lengths of two 
Smaller line segments be greater than 
the length of the greatest line segment. 


(i) If the angle opposite to the 
Breatest side of the triangle be obtuse 
angle, right angle or acute angle. 


——— 
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Miscellaneous exercise 1 


l. Give definitions with figures : 
(i) "Right-angled triangle (ii) obtuse-angled triangle (iii) 
acute-angled triangle (iv) scalene triangle (v) isosceles triangle 
(vi) equilateral triangle (vii) hypotenuse (viii) median (ix) 
trapezium (x) parallelogram (xi) rectangle (xii) square (xiii) 
. rhombus (xiv) regular polygon (xv) diagonal, 
2. Write down the properties which are obtained from the 
definitions of the following figures : 
(4). right-angled triangle ( ii) obtuse 


-angled triangle (iii) acute 
-angled triangle (iv) 


Scalene triangle (V) isosceles triangle (vi) 
equilateral triangle (vii) trapezium (viii) parallelogram (ix) 
rectangle (x) square (xi) rhombus (xii) regular polygon. 
i 3. What is the relation between two adjacent angles which 
are formed when one line Segment stands on a Straight line ? 
4. If two adjacent angles be Supplementary to each other г 
in which way will their two arms other than common arm lie ? 


5. What is the relation between two Vertically opposite 
angles ? 


6. Under what Conditions, will two triangles be Congruent ? 
7. Under what Conditions, will two right-angled triangles 
be congruent ? : 


8. If two triangles be Congruent, what are the relations 
between the sides and the angles of two triangles 9 


9. If two sides of a triangle be equal; what is the relation 
between the angles opposite to them ? 

10. If two sides of a triangle be Unequal, : what is the 
relation between the angle opposite {о the greater side and the 
angle to the less ? 

11. In a triangle if two an 
relation between the sides Opposite 

12. If two angles of a triangle be unequal, what is the 
relation between the side opposite to tne greater angle and the 
angle opposite to the less ? 

13. Under what Conditions, will 
parallel ? 


gles Бе equal, what is the 
to them 9 і 


two straight lines be 
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14. If two straight lines be parallel, what do we obtain 
from it ? 

15. What is the sum of measures of three angles of a 
triangle ? 

16. What is the relation between any exterior angle and 
two interior opposite angles of a triangle ? 

17. What is the relation between any exterior angle and 
апу one interior opposite angle of a triangle ? 

18. Which is the shortest of all the line segments drawn 
from a point to a straight line ? 1 Я А 

19. What is the relation between three sides of a triangle : 

20, Of two Straight lines, when will one be prependicular 
Оп the other р 

221. What is the sum of measures of interior angles of any 

Polygon with n sides > ^ 

22. What is the sum of measures of exterior angles formed 
by producing the sides of a polygon in same direction in a 
definite order ? 

23. What is the measure of each interior angles of а 
Tegular polygon of n sides ? 

24. What is the measure of each exterior angle of a regular 
Polygon of л sides ? 
b 25. Fill up the table by making the table in your note 

ook, 


Mention all the 
theorems which 
you have used 


Serial number of all | Mention all axioms 

the theorems which and postulates 

you have proved which you have 
used to prove these 


ІШІ 


12 
13 
14 
15 
16 


Miscellaneous Exercise 2 


1, Fill up the gaps with appropriate words 1 


(i) -If a line segment stands ona straight line, then two 
adjacent angles are formed | if the measure of one of them be 
62° the measure of other will be—. 


(1) If the sum of two adjacent angles / Авс and / овс be 
two right angles, three points д, B, D will be—. 

(Hi) Two straight lines intersect each other and four angles 
are formed. One of them is aright angle. Other three angles 
are—to each other and the measure of each of them is—. 

(iv) Тһе measure of one of the two interior angles on the 
same side of a transversal of two parallel straight lines is 132^ ; 
the measure of the other will be—, 

(v) The measure of the an 
bisector and the external bisector of an angle is—, 

(vi) The measures of angles of an equilateral triangle are 
— to each other and the measure of each is— 


(vii) If the sum of two angles of a triangle be 90°, the 
triangle will be—. 


(viii) The measure of each ofthe two angles adjacent to 
hypotenuse of a right-angled isosceles triangle will Ье. 

(ix) Measure of all angles at a point is, 

(х) Іп ДАВС and APOR, if AB QR, / АСВ = Zapp and 
Zasc=ZPRO, then two triangles will be—and the side вс 
will be equal to the -side—, 

(хі) In Apar and Axyz 
zy, then two triangles will 


sif Pa=zx, aR=xy and PR= 
be—and / par will be equal to 


- (tii) The difference of the lengths of two sides of a triangle 
will be—than length of the third side, 


xiii) If each of the two strai 


5 5 Straight lines be parallel to a third 
line, first two straight lines will be—to each other. 


2. Give the sign “,/” against the correct statements and ‘x” 
against the wrong statements, 
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gle formed by the, internal. 


=, 


(i) The lengths of two sides of a triangle are 9 cm and 6 
cm. The angle opposite to the side 6 cm is 113°. 

(ii) An angle of a triangle is 108° and the length ое 
side opposite to this angle is 5 cm and the length of ano 
side 15:8 cm. Y 7 

(iii) The measure of each of the two angles adjacent to the 
base of a right-angled isosceles triangle is 45°. f 

(v) To be a regular polygon, the number of degrees ын 2 
measure of each exterior angle will be any factor of 360 othe 
than 1, 2, 180 and 360. AG 

(v) The lengths of two sides of a triangle are 4 cm ад 
cm, the length of the other side: will be equal to 10 cm or 
than 10 cm. Р 

(vi) If three angles of one of the two triangles be за? 
three angles of the other respectively, two triangles WI 
congruent. к i А gr 

(vii) If two perpendiculars be drawn at the end points 
line segment, they will be parallel. : 1 

(viii) Іпа right-angled triangle, hypotenuse is the grcates! 
P. 
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. (іх) If two straight lines be intersected by a third straight 
line, two alternate angles will be equal. ! 

41%) Iftwo adjacent angles be equal, each of the two angles 
Will be a right angle. 

(xi) If two sides and any one angle of опе of the two 
triangles be equal two sides and any one angle of the other, 
two triangles will be congruent. 

,. Ui) If two angles and any one side of one of the two 
triangles be equal to two angles and any one side of the other 
two triangles will be congruent 


(xiii) OR is the i from the point О 
8 4 Perpendicular on АВ from рош 
outside the straight line дв and а is any point on that straight 
а The length of or is less than the length of ов. 
е down ‘yes? ог “по” against the answer of the 

(i) If measures оғ two ad; 1 and /аов 
be. 130° and 60° respect; jacent angles / POQ 45 
vertices of a triangie ae ks » will three points P, a, R be 

(ii) Willa triangle be А ГЕР 
lengths 3 cm, 5 cm, 8 cm ? formed by three line segmen 

(iii) Will the sum of two a 

(iv) Will a righ 

(v) Canan obt 


ngles of a triangle be 180° ? 
t-angled triangle be equilateral ? 
use-angled triangle be isosceles ? 


(уі) Ап angle of any polygon is 145° 
regular ? 


(vii) Сап each of two interse 
to a third straight line ? 


; can the polygon be 


cting straight lines be parallel 


(viii) Can two exterior angles in same side of a transversal 
of two parallel straight lines be equal to each other, 


(x) Isit possibleto form а triangle with three line seg- 
ments of lengths 10 cm, 8 cm and 5 сш? 


(x) Will the bisector of the Vertical angle of an isosceles 
triangle bisect also the base ? 

(хі) Two sides of a triangle are equal to two sides of another 
triangle. Will the third side of the triangle be always equal ? 

(хіі) Two angles of а triangle are equal to two angles of 
another triangle. Will the third angles of the two triangles be 
always equal ? 


4. Strike out the wrong ехргеѕѕіоп(ѕ) inside the bracket. 

() (only one/more than Опе) perpendicular(s) can be 
drawn on a straight line from a Point outside it. 

(1) (only one|two) Perpendicular(s) сап be drawn ona 
straight line from a point on it, 

(iii) (only Опе[тоге than опе 
(may/may по!) be drawn parallel t 


[even one) straight line(s) 
Point outside її. 


© а straight line through а 
(iv) (only опе|шоге than 


onejeven one) straight line(s) 
(may|may not be) drawn parallel toa Straight line through a 
point on it. 


(У) Any triangle must have (only 9ne|two) acute angle(s). 


(vi) A triangle may have (only опе| шоге than) Tight angle(s). 


(vii) А triangle may һауе (only One/more than one) obtuse 
angle(s). 


(viii) The sum of three angles of a triangle will be (less 
than two right anglesjequal to two right angles|more than two 
right angles). 

(ix) The angle opposite to the smallest side of any triangle 
will be (obtuse angle/right angle/acute angle). . 

(x) If lengths of three sides of а triangle be а, b, c units, 
then a+b- c will be (positive[negative), 

(хі) In Давс and Apar, if ^B—PO, ВС--ан and (Z ABC 
= ZpPar/ZACB= LPaR), then two triangles must becongruent. 


————— 
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Miscellaneous Exercise 3 


1. Find the value of x in each case from the following 


figures : 
D 


А о 
Fig. No. 146 
2. Find the measures of 
ZPOQ,ZQOR and ZROS 
from fig. no. 148. 

Which two angles aresupple- 

mentary to each other ? ` 

3. Answer the following 

questions from fig. no. 149, 

(i) What is the measure 

of / Pas ? 

(1) IsPORa Straight line ? 
Gi) Isaosa Straight line ? 
(iv) Which two angles are 

Supplementary to each other ? 
4. АВ І Со in fig, no. 150, 

find the measure of ZAPO. 

i Answer from fig. no. 


G) What is the relation 
between ^8 and cp ? 

(i) What form of quadrila- 
teral іе th i 
авсат e quadrilateral 

(iii) What isthe measure 
of / рве” 

6. In fig. по. 152 ВА ll DC 
and EC-Ep. What is the 
measure of ZBED р 
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Fig. No; 147 
c 
a R 
о 
SNP 5 
Р : 
Fig Мо, 148 
Q 


Fig. No. 152 


7. In fig. по. 153, вА | 

(i) What is the measure 
of Zcvx? 

(ii) -What is the relation 
between Сх and cy ? 


8. In fig. по. 154, aB=ac 
=CD 

(i) What is the measure 
of / Арс? 

(й) What is the measure 
of DAB? 


апі вс | АЕ 

(i) "What form of 
is ДАВС? 

(ii) What ig the measure 
of CAE [e 

(іі) “What is 
of / Acp ? 
10. From the fig. no, 156, 
the measure of “дас. 


triangle 


the measure 


find 


ll. “Та ЯР. по, 157, 
AB=AC=cp, 

G) What is t 
of / BAC ? 

(i) What is ¢ 
of / Apc ? 

(ii) What is t 
of ZApr ? 

12. Answer the following 
questions from fig. no, 158 Н 

(i) What is the Measure 
of / ADC ? 


(ii) 


he measure 
he measure 


he measure 


168 


B 
What is the measure of / св ? 


co; АВС = 70°. / cx v = 35°, 
A р 


о 


AE 


= Х 
4 Fig. Мо, 153 


У 


А ГА со 
9. In fig. no, 155, вс =Ас 


c 
Fig. No. 154 


4 
в 


Fig. Мо. 158 


` 


(iii) What is the relation 
betwéen Ap and Dc? 

(iv What is the relation 
between дв апа вс? 

(v): What form of triangle 


is ДАВС.? 
(vi) What form of triangle 
із ДАрс 7 
13. In fig, no. 159, Ав DE 5 find the value of x. 
A c E 


F 
Fig. No. 159 
14. Іп fig. no. 160, АВ || EF ; find the measure of / ABC. 
2 А i B 


150° 
Fig. Мо: 160 
ша 


Miscellaneous Exercise 4 


1. Two isosceles triangles A ABC and ADBC аге drawn 
on two sides of the line segment Bc. Prove that, АО bisects the 
side вс at right angles. G 

2. Prove that, the straight line drawn through the vertex of 
ап isosceles triangle parallel to the base will be external bisector 
of the vertical angle, 

3. If the external bisector of the vertical angle of a triangle 

Parallel to the base, prove that the triangle is isosceles, ” 

4. Тһе line Segments AB and CD are equal and parallel, 
The end points 4 and c are on same side. Prove that, АС and 
ВО аге equal and parallel. ! 

5. In AABC, ZAisa right angle and Ac ЗАВ, Pis any 
Point on Ac such that СР= Ав,. Prove that / §cp> ZPBC. 

26. The side ВС of the triangle Asc is trisected at the 
Points p and о, Prove that, if AP=AaQ, then Ag Ac. 


7. In quadrilateral ABCD, /А-/р and AB=DC і prove 


that, (i) ДАВЬ2 ДАРС, (ii) ДАВС2= вор (iii) Ар || Bc. What 
is the form of this quadrilateral > 


[Hint : (іі) -prove it by producing дв and pc.] 
8. АВС ЇЗ атїрһї angled triangle whose ZB is right angle. 
о is the mid point of AC, Е is any point on дв. The perpendi- 


cular at the point с on gc intersects Ер produced at the point 
ғ. Prove that, Ек has been bisected at the point р. 


9. р is any point inside the equilateral triangle дәс. Тһе 
equilateral triangle BDE is drawn in such a way that the 
points A and E opposite side of ap. Prove that AD=CE. 

[Hint : Prove, AEAD and Arcp are congruent.] 

10. Prove that two end points of a line segment are equi 


distant from a point lying on the perpendicular bisector of the 
line segment. 


11. The straight line Bx is bisector of ZABC. Two per- 
pendiculars drawn on BA and 


1 BC intersect BA and at the 
points a and в respectively. Prove that Ра-рв. Ёс 
12. In Давс, АВ=АС, ВА and 


I А СА are produced to Е and 
F respectively in such a way that AE-AF. Prove that ZBFA= 
LCEA. 


13, вх and cy are the external bisectors of 
Давс. The perpendiculars drawn оп вҳ an 
point А intersect св and вс produced at the oint: 
respectively. Prove that RS = AB--BC-F- CA. C аны 
14. ABCDEF is a regular hexagon. Prove th і5 
perpendicular on ce. “ми 


15. АВС is а right angled triangle whose ZC is right angle 
p is a point on that side of Ac, which is Opposite to the side in 
which в lies, in sucha way that aps AB and = 

Prove that B, C, D are collinear. Slt lat 


16. The кече AC of the quadrilateral Авср bisects the 
re angles ZBAD.and /вср, во is Perpendicula , O is 
joined. Prove that р, O, B are collinear, BA DER. t 


He See equal Раца аге Cut off from sides ва and cA of 
triangle ABC, O 15 mid point of gc . if 08:50 prove that the 
triangle is isosceles. 


ZB and Zc of 
d cv from the 


18. Two equal parts рх and Ry are cut off from the sides 


ра and ве of the triangle par, If RX=PY, prove that the 
triangle is isosceles. | 


с 


19. рапа Eare роіпіз оп sides BA and СА respectively of 
triangle Авс such that cp—BE. Two perpendicular lengths 


drawn on вс from р and є аге equal. Prove that A АВС 15 


isosceles. 


20. In APQR, Pa = PR. RP and ар are produced to 5 and 
T respectively in such a way that Ps— PT, PL and PM are two 
perpendiculars on am and sr respectively. Prove that pL and 
PM lie in same straight line. 4 
21. Asc isaright angled isosceles triangle whose 18 is 
right angle. The bisector of /вас intersects BC at the point 
D. Prove that AC=AB+ED. Віц 
22. In triangle АВС, ZA is right angle and АС> AB, Р 15 
such a point оп Ac that cp=as. Тһе perpendiculars AX an 
PY on BC intersect gc at the points x and Y respectively.. 
Prove that (i) /вах- рсү (ii) ДАВХ = АСРҮ. 
23. A student proved theorem 9 in following manner : 
Construction : A perpendi- A 
cular is drawn on вс. 
Proof: Since AD is per- 
pendicular on gc, two triangles 
Aaso and Aacp are right 
angled triangles. 
Now, in two right angled 
triangles AABD and AACD, 


hypotenuse АВ = hypotenuse B e 
АС and Ар is common side, D 
AABCŒA ACD Fig No, 161 


Z ABC / ACD 
Give your opinion whether the proof is valid. 
24. If the bisector of vertical angle ofa triangle bisects the 
base, the triangle will be A 
isosceles. To prove this 
theorem, the following argu- 
ment is given : 
In Aagp and AACD, 
во = со (by hypothesis) 
AD 1s common side. 
Z BAD = / CAD B а 
(by hypothesis) D 
ЛАВС2= AACD. Fig No. 162 
_ Some errors are there in this argument. What and where are 
the errors ? Find those. Prove the thes--—* 


Geometry 


Answers 


Exercise 1 


1. (i) many (1) many (iii) many (іу) many (у) collinear 
-{vi) concurrent... (vii) two (уйі) intersecting or parallel 
(іх) one (x) (x) parallel 5. (a) acute angle, right angle obtuse 
angle, straight angle (Ь) acute angle—(i), (iv) ; right angle— (ii) | 
obtuse angle—(iii), (vi) ; straight angle—(v) 6. magnitude of 
angle, betweennes, collinearity, length of a line segment or 
distance between two points : 7. (i) rotation (ii) reflection (iii) 
translation ог reflection (iv). reflection (v) translation. 


8. reflection—all Points on the. line of reflection,» 
rcflection and the Perpendiculars o 


straight lines in the direction of tr. 
ofrotation, 9. translation, 


line of 
n that line ; translation— 
anslation ; rotation “centre 


Exercise 2 
7? 


IS will pass through the point 


of intersection of those two Sides. 9. the perpendicular 


bisector will be other diagonal. 


Exercise 3 


3. 87°, 85°, 72°, 58°, 40°, 30°, 18° 10,2% 4 
135”, 120°, 90°, 70°, 50°, 37°, 25°, 13°, 

(ін) 60° (іу) 45° 6. correct sentence— 
mentary angle — perpendicular will haye 
side, supplementary angle — any side is tọ 


- 170°, 150°, 
5. @) 45, (ii) 90° 


to be drawn оп any 
be produced, 
Exercise 4 


1. 138 2. 50 3, 115*, 65* 


4. 120°, 60° 5. 40 
6. 56, perpendicular. B 


112 


(i), (уі) 7. comple- . 


Ехегсіве 5 


1. they will be on the same straight line. 2. No. 3. lying 
on the same straight line. 5. by producing any оре side. 
6. 30°. 


Exercise 6 


1. /сол-110% ZAoD=70", /ров- 110°. 2. 559 55°, 
125% 125% 3. (і) no (іі) по. 4. yes 5. 65,35, 115, 


Exercise 7 


1. (і parallel (ii) parallel (іі) not parallel (iv) not 
parallel (v) parallel 3. parallelogram. 


Exercise 8 


1. ZBGH-2130, ZGHD=50°, ZDHF= 1307, Сенсе 50°, 
д сна 130°, / над = 50°, АВЕ = 130° 2. 95° 3. (ZEGH; 
/ гак), (HGA, 2. кав, / ка), (ZB8GE, / Аве, / КЕО), (2 нал, 
/кав, ZFKG), (/вав, ZAGF, LKFG) (ZBGH, ZDKG), 
(ZEQA, ZGFC) 4. ZPAR=110°, LARP=40, ZRAP=30. 


Exercise 9 
1. 50° 2. 50 3. /сав-60, /Авс=40°, /вСА=80. 
Exercise 10 


1. 61° 2. 30, 60", 90”. 3. 30°, 60°, 90°. 4. /вар 
= 55°, / сло=35°, ZBCA—55', ZADB= 90°, /.АОС e 90° 
5. 360 : 


Exercise 11 


1. (i) 6 right angles (іі) 8 right angles (iii) 10 right angles 
(iv) 12 right angles (у) 16 right angles (vi) 20 right angles 
2. 118° 3. 138° 4. 80°, 80°, 407, 160° 5. по 6. по 
7. 180° 8. (i) 108°, 72° (ii) 120% 60° (ii) 135, 45° 
(іу) 140°, 40° (v) 144, 36° (уі) 150,307 (уй) 160°, 
20° (viii) 162°, 18° 9. (i) yes, 60 (і) yes 36 (іі) по 
(ім) yes, 20 (у) yes 15, (уі) yes,12 (vii) по (viii) yes. 


113 


| 


i i й) no (xiii) yes, 5 
9. (іх) no (х) yes 8 (xi) ,no (xii | 
jn () по (ii) no (ііі) yes, 6 (iv) yes, 10 (V) no (vi) yes, 18 
(уй) yes, 4 (viii) “yes, 30 (іх) уез,36 (х) уез, 40 
(хі) yes 45 (xii) yes, 72, 13, 105* 


Exercise 12 


1. 50; 2. 40% 50, 50, 80 4 
5.() 36,72,72 (ў 90°, 45°, 45° (1) 
(v) 120% 30°, 30° 6, 35°, 35° 7. 
9. 30°, 75°, 75°, 


120°, 30°, 30° 
20°, 80°, 80° 
130° 8. 36°, 36°, 108” 


Exercise 13 
1. cP-ce 


Exercise 14 
1. (i) 


ZBAC= Z GPR or Bc— ag (0) вс-ав or /вас- 
“ән or 


2АСВ- / PRA (iii) вс--авсог АВ-ра or AC=pR 


Exercise 16 


1. (i) 


Exercise 17 
1. PR>@R 2. AB>BC>AC 4. АСААВ 


Exercise 18 


1. (i), (4) (V) 2. second man wh 


Ю Went to B Via бз 
than 6 cm and more than 4 cm, 


. less 


Exercise 19 
1. the man who went to the South, 
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ex, 


‘Tight angle (x) 2 


Exercise 20 


3. lengths of the sides of the new triangle — 14 cm 8 cm and 
10 cm, that is double the lengths of the sides of the original 
triangle ; the measures of the angles are same as those of the 
original triangle. 4. АЕ = СЕ, ОЕ-480 6. mid point of Ac. 


Exercise 21 


4. ax=2cx 5. equilateral triangle, 


, 


Miscellaneous Exercise 2 


1. (i) 118° (ii) collinear ii) equal, one, right-angle 
(iv) 48° . (у) 90° (vi) ‘equal, 60° (vii) right angled 
(viii) 45% (ix) 360° (X) congruent, рв (хі) congruent, 
22ХҮ (xii) smaller (xiii) parallel 2. (i) wrong (ii) wrong 
(iii) right (ім) right (У) wrong (vi) wrong (vii) right 
(viii). right (ix) wrong (x) Wrong (xi) wrong (xii) wrong 
(xii) right 3.() по (ii) no (iii) по (v) no (v) yes 
(vi) no (vii) no (vii) no (ix) yes (х) yes (xi Мо 
(хі) yes 4. (i) more than one (ii) two (ііі) more than one. 
even one, may not (іу) only one, more than one, may (v) only 
опе (vi) more than one (vii) тоге than one (viii) less than 
two right angles, more than two right angles (ix) obtuse angle, 

ero negative (xi) / АСВ--РВа. 


Miscellaneous Exercise 3 


1. (i) 20 (ii) 24- 2, 50°, 90°, 40°; /Poe and Zros 
3. (i) 122° (ii) no (iii) yes (iv) / Pos and / Ров, ZROS 
and /Roo 4. 150° 5. (i) АВ аср (ii) trapezium 
(іі) 45° 6. 100° 7. (i) 35% (i) Cx=cy 8 (і) 325 
(1) 82:55 9. (i) isosceles (ii) 60° (іш) 80° 10. 64 
ll. (i) 52° (ii) 320° Gii) 148° 12. (i) 45° (ii) 50° 
(iii) perpendicular to €ach other and equal. (іу) вс>>лв 
(v) obtuse-angled (vi) right-angled 13, 106 14. 60°, 


——— 
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